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decisive therapy in a delicate matter 


‘Triburon’ 


brand of Une chloride CHLORIDE 


‘Uaetnal (oream 


wide-spectrum microbicide 
antitrichomonal - antibacterial - antimonilial 


provides potent microbicidal action in vaginal infections, 
including trichomoniasis, moniliasis and nonspecific vaginitis 
Effective—Cured or markedly improved—within 2-3 weeks—86 per cent of 250 patients with various 
types of vaginal infections." 
Broad spectrum—Pathogens included Trichomonas vaginalis, Candida albicans and Hemophilus 
vaginalis, as well as other gram-negative and gram-positive organisms.!* 
Safe—Closed-patch skin tests proved Triburon Chloride, the active ingredient of Triburon Vaginal 
Cream, “. . . to be nonirritating . . . not sensitizing. . . .”’3 
Nonstaining, odorless Triburon Vaginal Cream is also suited for use during pregnancy, menstruation, 


for senile vaginitis with conjunctive therapy, for preoperative, postoperative and postpartum pro- 
phylaxis, after cauterization, conization, irradiation. 


Composition: Triburon Vaginal Cream contains 0.1% 
concentration of Triburon in a white, hydrophilic 
cream base. 


Dosage: One applicatorful of Triburon Vaginal Cream 
should be introduced into the vagina every night for 2 
weeks. If necessary, the course of therapy may be 
repeated, 


ROCHE LABORATORIES 


Caution: Triburon is virtually nonsensitizing and non- 
irritating but if evidence of sensitization occurs, use 
of the cream should be discontinued. 

Supplied: 3-ounce tubes with 18 disposable applicators. 
References: 1. J. J. McDonough and N. Mulla, to be pub- 
lished. 2. Reports on file, Roche Laboratories. 3. R. C. V. 


Robinson and L. E. Harmon, Antibiotics Annual 1958- 
1959, New York, Medical Encyclopedia, Inc., 1959. 


Division of Hoffmann-La Roche Inc ¢ Nutley 10 © N. J. 
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once there was depression... 


-DEXAMYL* 


Prescribe *Dexamyl’ during pregnancy for antidepressant, 
mood-lifting effect. ‘Dexamyl’ relieves tension 
and anxiety, encourages a feeling of optimism and energy. 


Spansule* sustained release capsules + tablets + elixir 


When your pregnant patient is listless and lethargic, 
prescribe DEXEDRINE* for gentle stimulation. 


(if) Smith Kline & French Laboratories 


*T.M. Reg. U.S. Pat. Off. +T.M. Reg. U.S. Pat. Off. for dextro-amphetamine sulfate, S.K.F. 
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NUGESTORAL 


in the treatment of 
habitual abortion 


NUGESTORAL will help you bring the 
abortion-prone patient to term by supply- 
ing five agents known to contribute to 
fetal salvage. It creates an optimal environ- 
ment for the maintenance of pregnancy. 


CLINICAL REPORT 


Fitzgerald* has reported a fetal 
salvage rate of 50% in a group 
of habitual aborters with the 
addition of NUGESTORAL to his 
standard regimen for abortion- 
prone patients. 


*Fitzgerald, W.: Clinical Medicine, 
5:1037, 1958. 


Formula: A daily dose of three NUGESTORAL 
tablets provides 45 mg. Progestoral® (Ethister- 
one) ;525 mg. Ascorbic Acid ; 525 mg. Hesperidin; 
6 mg. Sodium Menadiol Diphosphate (Vit. K 
Analogue); 10.5 mg. dl, Alpha-Tocopherol Ace- 
tate (Vit. E). 


Issued: For greater patient economy 
NUGESTORAL is now available in boxes of 100 
gold foil wrapped tablets as well as in boxes of 30. 
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ACID TYPES from the Gelusil Family Album & SISTER 


The moment newlywed Sister announced her impending first- 
born, the proud families had “‘their’” baby . . . delivered, 
named, schooled and in the White House. 


But nobody, Sis ruefully observed, offered to adopt her pre- 
natal “heartburn.”? That was hers alone and nothing ever 
really helped it. However, you can assure your modern lady- 
in-waiting lastingly effective relief from gastric distress with 
pleasant tasting Gelusil . . . the antacid adsorbent Sister should 
have had. 


Gelusil is all antacid in action . . . contains no laxative . . . does 
not constipate. Prescribe Gelusil with confidence for every 
patient’s use at home and in the hospital. The choice of modern 
physicians for every antacid need. 


GELUSIL | 


the physician’s antacid 


MORRIS PLAINS 
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CONTROL 


VERTIGO, DIZZINESS... 
AND 
ELEVATE THE 
MOOD 


with Dramamine-D 


brand of dimenhydrinate with dextro-amphetamine sulfate 


“Disturbances of balance resulting from vestibular disorders have se been known to lead 
to severe anxiety.’’* 

Vertigo—whether of organic or functional origin—tends to leave depression in its wake. 
Dramamine-D is a therapeutic combination designed for treatment of the entire vertigo- 
reaction syndrome. Each tablet contains dimenhydrinate (50 mg.) to control dizziness, 
and dextro-amphetamine sulfate (5 mg.) to elevate the mood. 

*Pratt, R. T. C., and McKenzie, W.: Anxiety States Following Vestibular Disorders, Lancet 2:347 (Aug. 16) 1958. 


® 
D ram am ij n e available as tablets, ampuls, liquid, suppositories 
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A new drug with specific effectiveness in nausea 
and vomiting of pregnancy, Mornidine elimi- 
nates the ordeal of morning sickness. 

With its selective action on the vomiting cen- 
ter, or the medullary chemoreceptor “trigger 
zone,” Mornidine possesses the advantages of 
the phenothiazine drugs without unwanted 
tranquilizing activity. 

Doses of 5 to 10 mg., repeated at intervals of 
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NOW SHE 
CAN COOK 

BREAKFAST 
AGAIN 


... WHEN YOU PRESCRIBE NEW 


MORNIDINE: 


(BRAND OF PIPAMAZINE) 


six to eight hours, provide excellent relief all 
day. In patients who are unable to retain oral 
medication when first seen, Mornidine may be 
administered intramuscularly in doses of 5 mg. 
(1 6e.). 

Mornidine is supplied as tablets of 5 mg. and 
as ampuls of 5 mg. (1 cc.). 

G. D. Searle & Co., Chicago 80, Illinois. 
Research in the Service of Medicine. 
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Report QT 
than 8200 case 


obstetrical sedatior 


“,.. it is rare to hear a patient cry out 


even at the peak of the contractions”’ 


Published analysis!.? of the records of thousands of pa- 
tients shows these typical results of the PHENERGAN 
regimen: Mothers are relieved of fear. “The... labor room 
is noticeably quieter. ...’"! Patients arrive in the delivery 
room mentally clear and cooperative. Antepartum, intra- 
partum, and postpartum nausea and vomiting are sharply 
decreased. Induction of and emergence from general anes- 
thesia are smooth. Because PHENERGAN potentiates anes- 
thetics, barbiturates, and narcotic analgesics, there is 
reduced need for these agents. /nfants usually cry spon- 
taneously, without evidence of respiratory depression. 
Side-effects seldom interfere with use. 


1. Carroll, J.J., and Moir, R.S.: J.A.M.A. /68:2218 (Dec. 17) 1958. 
2. Adelman, M.H., et al.: J.A.M.A. /69:5 (Jan. 3) 1959. 


PHENERGAN 


HYDROCHLORIDE Wij 
Promethazine Hydrochloride, Wyeth Viyeth 


INJECTION e TABLETS e SYRUP e SUPPOSITORIES Philadelphia 1, Pa. 


the infants... show.d 
good muscle tone and cri d 
immediately on delivery »r 
within 60 seconds... 


Emerging as a drug of choice in field after field of medicine 
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ACULIN 


VAGINAL TABLETS 


for your 
obstetrical 
and 
gynecological 
patient 


FUNGICIDAL ... BACTERICIDAL . .. PROTOZOICIDAL COMPREHENSIVE 
TREATMENT OF VAGINAL INFESTATION. 

A single BACULIN vaginal tablet generally destroys the causes of 
vaginitis, namely Trichomonas Vaginalis, Candida Albicans, 
and non-specific organisms. Prescribe BACULIN vaginal tablets in 
your next case of non-venereal vaginitis. 


ANTINAUSEANT, ANTIEMETIC — BAN NAUSEA AND VOMITING OF PREGNANCY 
. SAFELY... EFFECTIVELY . . . ECONOMICALLY. 
Just prescribe BANAUSEA tablets, one upon arising and one at 


bedtime. Turn your patients’ blue mornings pink with 
BANAUSEA tablets. 
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in pregnancy 


keep her spirits up 


and her breakfast down... 
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ompazine* Spansule' 


protects against ‘““morning sickness” 


O: : ‘Compazine’ Spansule capsule at bedtime provides prompt antiemetic 
ac' on that lasts throughout the night and into the morning—thus 
pr: tecting against “morning sickness.” 


preserves emotional stability 


O: e “Compazine’ Spansule capsule on arising provides a daylong calming 
efi-ct that helps keep your pregnant patient on an even emotional keel, 
Anxiety and irritability are controlled, yet your patient stays alert. . . 

able to carry on her normal activities without feeling “slowed down, 
either mentally or physically. 


Also available: “Compazine’ Tablets, Ampuls, Multiple dose vials, 
Syrup and Suppositories. 


0) SMITH KLINE & FRENCH LABORATORIES, PHILADELPHIA 


*T.M. Reg. U.S. Pat. Off. for prochlorperazine, S.K.F. 
tT.M, Reg: U.S. Pat. Off. for sustained release capsules, §.K..F: 


| 
| 
H 
i 
| 
‘ 
+ i 
— 
: 
| 
ae 
/ 
e 


over 3 6 females 
and over l 3 males 


in every 1,000 


are chronically 


constipated* 


; CAROID AND BILE SALTS TABLETS act to 
physiologic restore the normal pattern of elimina- 
-way action tion. Bile salts help overcome the biliary 
stasis so common in the chronically con- 
CHOLERETIC stipated; Caroid, a potent enzyme, in- 
DIG ESTA NT creases protein digestion as much as 
LAXATIVE 15%; and mild laxatives improve peri- 
for treating staltic rhythm and tone—keep stools soft 
chronic constipation and well formed. 


*Modern Medicine Topics, vol. 19, no. 7 (July) 1958. 


Caroid’ and Bile Salts Tablets 


RESTORE REGULARITY WITHOUT IRRITATION, GRIPING OR FLATULENCE 


SAMPLES ON REQUEST 


AMERICAN FERMENT Co., INC. + 1450 Broadway * New York 18, N. Y. 
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ATRALOC 


seamless needles 


less bending, 


less breaking 


less tissue 
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In Kraurosis and Leukoplakia Vulvae, 
Pruritis Vulvae et Ani, Postmenopausal 
and Senile Vaginitis... 


® 


HIST-A-CORT-E 


CREME pH 4.7 


ACID MANTLE” -HYDROCORTISONE-ESTRONE-PYRILAMINE MALEATE-SYNTHETIC VITAMIN A 


Stops itching instantly and completely. 
Corrects thickening of skin—eliminates scaling. 
Restores skin to normal softness and pliability. 
‘Tends to negate necessity for surgery 


in Kraurosis and Leukoplakia Vulvae. 


: INCORPORATED 
Supply: With hydrocortisone in oz. and | oz. tubes EXCLUSIVE 


ACID MANTLE 


With 1% hydrocortisone in 2 oz. tubes discon 


Sig: Apply twice daily Samples and literature on request 


THE MOST TRUSTED NAME IN DERMATOLOGICALS 


PO DOME CHEMICALS INC. 
ay 125 West End Avenue, New York 23 


665 N. Robertson Bivd.,Los Angeles 46 - 2765 Bates Road, Montreai i 


July, 1959 Page 19 


| 
it 
| 
—. og 


From all over America 


‘Senokot’ Tablets and Granules are routinely prescribed in more than 


3000 hospitals from coast to coast and.overseas. ‘Senokot’ is often 


preferred, not only by hospitals, but by an éver-growing number of physi- 


cians for the physiological correction of constipation. Following are 
typical comments, among many, from hospitals. throughout the United States: 


CHARLOTTE, NORTH CAROLINA 
“«..-not one of the patients has experienced any 
untoward reaction nor has there been any evi- 
dence of diarrhea in the infants of post-partum 
mothers who were breast feeding.” 
“'..nurses...report that they no longer have 
complaints of abdominal ‘griping’ pain which 
was so prevalent heretofore with the usage of 
harsher laxatives in post-partum patients.”! 


BERWYN, ILLINOIS 
“,.standard item in the obstetrical service at 
MacNeal Memorial Hospital.” 


GALVESTON, TEXAS 
**’..very helpful in the postoperative care of our 
patients’”’ 


NORRISTOWN, PENNSYLVANIA 
“«’..have been used mainly with patients who 
complained of constipation as a side effect of 
chlorpromazine therapy.” 


BATTLE CREEK, MICHIGAN 

“’..we are using Senokot more frequently than 
any other product in its class for mild 
constipation...’® 


PHOENIX, ARIZONA 


“«,..cut down the number of enemas required by 
approximately 60 per cent...’ 


PHILADELPHIA, PENNSYLVANIA 
“Undoubtedly it does reduce the nurses’ tim« 
and efforts, particularly in that few enemas 
are required...” 


AKRON, OHIO 

“«...very effective and helpful; the nurses are 
particularly happy to have a product such as 
yours. No untoward accidents have occurred 
thus far on our service...’’® 


CHICAGO, ILLINOIS 
“«’.-unquestionably it has reduced the instances 
of enemas in our Institution.’ 


CITED REFERENCES: 1. Tart, J. M., Jr.: Personal Communication, 
1957. 2. Sykora, L. J.:° Personal Communication, 1957. 3. Me- 
Givney, J.: Personal Communication, 1957. 4. Kremens, J. B.: 
Personal- Communication, 1957. 5. Holsted, E.: Personal Com- 
munication, 1957. 6. Van Epps, C.: Personal Communication, 1957. 
7. Gruber, F. E.: Personal Communication, 1957. 8. Wentsler, 
N. E.: Personal Communication, 1957. 9. Hawkins, R.: Personal 
Communication, 1957. 


Senokot 


TABLETS/GRANULES 


5, 
| 
* 
F 
| 
| 


Now 


in inflammatory anorectal disorders... 


The Promise of Greater Relief 


the first suppository to contain 


hydrocortisone for effective control of proctitis 


e Proctitis accompanying ulcerative colitis 

e Radiation proctitis 

e Postoperative scar tissue with inflammatory reaction 
e Acute and chronic nonspecific proctitis 

e Acute internal hemorrhoids 

e Medication proctitis 

e Cryptitis 


Postoperative 
Ulcerative Colitis Radiation Proctitis 


Supplied: Suppositories, a ® 
boxes of 12. Each supposi- 
tory contains 10 mg. hydro- 
cortisone acetate, 15 mg. 
extract belladonna (0.19 


mg. equiv. total alkaloids), 

3 mg. ephedrine sulfate, 

Rectal Suppvsitories with Hydrocortisone, Wyeth 
muth oxyiodide, bismuth 

subcarbonate, and balsam 

peru in an oleaginous base. 


Wyeth 


® 
Philadelphia 1, Pa 
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Keep 
the “reducer” 


4 happy 


EDRINE 


means help 
@ For those who eat too much 
@ For those who are depressed 


‘Methedrine’ dispels abnormal craving 
ror food, subtly elevates the mood. 


‘Methedrine”® brand Methamphetamine 
Hydrochloride Tablets 5 mg., scored 


& BURROUGHS WELLCOME & CO. (U.S. A.) INC., Tuckahoe, New York 
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faster spermicidal time provides 
unsurpassed Clinical success... 
calculated protective index—99.5% 


“"LANESTAGEL 


for more reliable family planning 


Rapid spermicidal time: In Gamble diffusion tests,! LANESTA GEL com- 
pletely immobilizes all discoverable sperm within 45 minutes, By the 
hemocytometer test, LANESTA GEL immobilized human spermatozoa in 
one-third to one-eighth of the time required by five leading contracep- 
tive products.2 


Protective Index — over 99.5%: In over 200 patient-years’ use, by more 
than 400 women of proven fertility, only one unplanned pregnancy was 
reported during controlled studies by leading clinics and outstanding 
private practitioners.3-6 


Unusually well tolerated: Tolerance tests were performed in more than 
190 couples.?7-8 LANESTA GEL was nonirritating to genital tissues of 
males and females, even in the presence of acute vaginitis.8 


Supplied: Lanesta® Exquiset® (Physician’s Prescription Package) 3 oz. 
tubes with applicator, 3 oz. refills. Available at all pharmacies. 


References: 1. Gamble, C. J.: ‘‘Diffusion Spermicidal Times of Commercial Contraceptive Jellies and 
Creams Secured in 1956,'* Am. Pract. & Digest Treat. (Nov.) 1958. 2. Berberian, D. A., and Slighter, 
R. G.: Cytometer Chamber Spermatocidal Test, An Improved Technique for Evaluating Spermicidal Activ- 
ity, J.A.M.A. Clinical Notes 168:2257 (Dec. 27) 1958. 3. New York City Study: ‘‘Interim Report on 
Clinical Investigation of Lanesta Gel,’* Personal Communication, To be published on completion. 
4. McEvers, J.: ‘‘Interim Report on Clinical Investigation of Lanesta Gel,'’ Personal Communication, 
To be published on completion. §. West Coast Study I: ‘‘Interim Report on Clinical Investigation of 
Lanesta Gel,’* Personal Communication, To be published on completion. 6. West Coast Study II: 
**Interim Report on Clinical Investigation of Lanesta Gel,’’ Personal Communication, To be published 
on completion. 7. ‘*Definitive Studies of New Spermicides,’’ Research Section, Esta Medical Labora- 
tories, Chicago, Illinois, (June) 1957. 8. Perl, Gisella: ‘‘Vaginal Tolerance of Lanesta Gel in Common 
Leukorrheas,’’ Personal Communication. 


LANESTA® GEL, a product of Lanteen® research. 
ESTA MEDICAL LABORATORIES, INC., Alliance, Ohio /distributed by George A. Breon & Co., New York 18, N.Y. 
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NEW from Mead Johnson 


a -vascular relaxant 


relieves 

painful 

menstrual cramps 
by relaxing 
uterine spasm 


or hypermotility 


VASODILAN 


Pronounced vA-Z0-DY-LAN 


Mead Johnson is proud to announce the introduc- 
tion of VASODILAN—an unusual new compound 
with myo-vascular relaxant action valuable in 
many fields of medicine. The unique myo-vascular 
action of this agent is manifested by selective 
relaxant effects on smooth muscle, predomi- 
nantly in the uterus, the peripheral vascular and 
the cerebrovascular beds. 

Notably safe, VASODILAN is now available to obste- 
tricians and gynecologists for its benefits as a 
nonhormonal uterine relaxant in dysmenorrhea. 


Isoxsuprine hydrochloride, Mead Johnson 


dosage and administration 

For dysmenorrhea give 1 or 2 tablets 
(10 to 20 mg.) three or four times daily 
beginning 24 to 72 hours prior to the 
period. If pain is already present, give 
2 tablets stat and repeat three or four 
times daily until relief is obtained. There 
are no known contraindications to oral 
administration of VASODILAN in recom- 
mended doses. 

supplied 

As 10 mg. tablets and in 2 cc. ampuls 
containing 10 mg. (5 mg./cc.) for 
intramuscular use. 


| 
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Clinically Validated 
In one study* pelvic cramping was re- 


lieved or averted in 27 of 33 known dys- 
menorrhea cases. There were no side 
effects sufficient to require cessation 
of oral dosage in this series. 


*Voulgaris, D. M.: Dysmenorrhea — Treatment 
with Isoxsuprine, to be published. 


Relaxant effect of VASODILAN on isolated strip of human 
myometrium. 


\ Mead Johnson 


Symbol of service in medicine 
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ENROLL NOW WITH 
THIS COUPON.... 


FIRST ISSUE: January 1960 


CLINICAL PHARMACOLOGY AND THERAPEUTICS will publish 
objective and authoritative papers dealing with the evaluation 
of the effects of drugs in man. It will present comprehensive 
papers on new drugs and critical re-evaluations of old ones. 

It will include editorials, symposia, reviews and a 
correspondence section for informal reports. It will also offer 
brief commentaries on new pharmaceuticals as they are 
introduced, with advice and prognostications of authorities, 
as unbiased guides to their use before extensive clinical 
experience is available. 


Papers to Appear in Early Issues: 


The Actions and Uses of Anthelmintics . .. The Respiratory 
and Circulatory Effects of Opiates and Narcotic Antagonists 
... The Pharmacologic Basis of the Choice and Use of Drugs 
in Myasthenia Gravis ... The Present Status of Anabolic 
Agents... The Actions and Uses of Hypoglycemic Agents. . . 
The Mechanism of Action of Diuretics in Hypertension . . . 

. The Reliability of Reports 
. Experimentation with New 


The Newer Drugs in Amebiasis . . 
on Drug Evaluations in Man.. 
Drugs on Man: A Symposium... Pharmacology of Muscle 


Relaxants in Man. 


THE C. V. MOSBY COMPANY, 3207 Washington Boulevard, St. Louis 3, Missouri 
Dear Sirs: 
Enroll me as a Charter Subscriber to CLINICAL PHARMACOLOGY AND 
THERAPEUTICS. Send the first two issues free. Bill me for $12.50 (Canada & 
Latin America, $13.00; elsewhere, $13.50) for the next six bimonthly issues. 
0 I’m enclosing my check for $ 

(Attach your check; receive 3 issues free!) 
0 | am in General Practice 0 | specialize in 


] Bill me, 


Am, J. Obst. & Gynec. 
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THE 
ACID VAGINAL DOUCHE 
BUFFERED 
TO 
AN ACID pH 


See reverse side for detail. 


MASSENGI 


“Clean” fy odor 


y 
Mildly astringent 
effectively penetrating 
vaginal folds 
r\ | 
Valuable adjunct in man- 
chomonas, staphylococ- 
TE M| GILL OM, 
city 


ALKALINE 


massengill 


Medical dictionaries define it as a substance 


powder 


The BUFFERED 
acid vaginal douche 


which, added to a solution, causes resistance to 
any change of hydrogen-ion concentration 


(pH) when either acid or alkali is added. 


The normal vagina has a pH of 3 to 4.5. This low pH inhibits growth of most 
pathogenic invaders. Usually, an infection will cause the pH to rise to the neutral 
or alkaline range which favors the multiplication of pathogens. 

The alkaline mucosa neutralizes a simple, unbuffered acid douche, like vinegar, 
within 30 minutes. 

In contrast, the buffered-acid douche solution of Massengill Powder (pH 3.5-4.5) 
resists neutralizing. The normal, low pH is maintained for 4 to 6 hours and as long 
as 24 hours in recumbent patients. This low pH inhibits the propagation of monilia, 
trichomonas vaginalis and pathogenic bacteria. However, the beneficial Déderlein 
bacillus thrives in this pH range. 


Bristol, Tennessee * New York * Kansas City * San Francisco 
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NY 


while she is planning —  — 
her family, = Ortho-Gynok. 


she needs your help 

more than ever 
fobs) WHENEVER A DIAPHRAGM IS INDICATED 
Ortho 


the most widely prescribed contraceptive 


y 
A 
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NOW 
new way 
to relueve pain 


and stiffness 


in muscles 


and joints 


INDICATED 


MUSCLE STIFFNESS 


LUMBOSACRAL STRAIN 


SACROILIAC STRAIN 


WHIPLASH INJURY 


BURSITIS 


SPRAINS 


TENOSYNOVITIS 


FIBROSITIS 


FIBROMYOSITIS 


LOW BACK PAIN 


DISC SYNDROME 


SPRAINED BACK 


“TIGHT NECK” 


TRAUMATIC STRAINS 
AND BRUISES 


POSTOPERATIVE 
MYALGIA 
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® Exhibits unusual analgesic properties, different from those 
of any other drug ™ Specific and superior in relief of SOMAtic pain 


® Modifies central perception of pain without abolishing natural 


defense reflexes ™ Relaxes abnormal tension of skeletal muscle 


N-isopropyl-2-methyl-2-propyl-1, 3-propanediol dicarbamate 


® More specific than salicylates ™ Less drastic than steroids 


® More effective than muscle relaxants 


soma has an unique analgesic action. It apparently modifies central pain 
perception without abolishing peripheral pain reflexes. SoMA is particularly 
effective in relieving joint pain. Patients say that they feel better and sleep 
better with SoMA than with any previously used analgesic, sedative or 
relaxant drug. 

SoA also relaxes muscle hypertonia, with its stresses on related joints, 
ligaments and skeletal structures. 


ACTS FAST. Pain-relieving and relaxant effects start in 30 minutes and 
last 6 hours. 


NOTABLY SAFE. Toxicity of SOMA is extremely low. No effects on liver, 
endocrine system, blood pressure, blood picture or urine have been re- 
ported. Some patients may become sleepy on high dosage. 


EASY TO USE. Usual adult dose is one 350 mg. tablet 3 times daily and at 
bedtime. 


SUPPLIED: Bottles of 50 white sugar-coated 350 mg. tablets. 
Literature and samples on request. 
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WITH VESPRIN 


Squibb triflupromazine hydrochloride 


NAUSEA 
VOMITING 


; Dosage: Intravenous, 5 to 12 mg. / Intramuscular, 5 to 15 mg. / Oral prophylaxis, 20 to 30 mg. daily / Supply: Tablets, 10, 25, and 50 meg., 
| bottles of 50 and 500 / Emulsion, 30-cc. dropper bottles and 120-cc. bottles (10 mg./cc.) / Parenteral Solution, 1-cc. multiple dose vial 
(20 mg./cc.) / 10-cc. multiple dose vial (10 mg./cc.) / Vesprin Injection Unimatic (15 mg. in 0.75 cc.) 

Gemss== Vesprin/the tranquilizer that fills a need in every major area of medical practice / SQuiss 


anxiety and tension states, pre- and postoperative tranquilization, alcoholism, and obstetrics ‘ HT 


Squibb Quality — the 
Priceless Ingredient 


Page 32 Am. J. Obst. & Gynec. 
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For the 
high calcium and 
protein needs 


of pregnancy... 


New se/f-enriched Carnation Instant 


25% more protein, calcium, B-vitamins, 
richer flavor than ordinary nonfat milk 


New Carnation Instant can give your patients 
a more delicious nonfat milk — extra-rich in 
natural milk calcium, protein and B-vitamins. 
This new fresh flavor crystal-form nonfat milk 
can be self-enriched. The patient simply adds 
one extra spoonful of crystals per 8-oz. glass 
when mixing—to gain 25% more calcium, 
protein and B-vitamins than ordinary nonfat 


milk—and far richer flavor. Convenience and 
low cost also encourage acceptance. Calorie 
count remains low (400 per quart), facilitat- 
ing weight control. 


In examining the chart, physicians will recog- 
nize the particular value of the increase in 
natural milk calcium, more effectively utilized 
than most medicinal calcium salts. 


Allowances During Second Half of Pregnancy 


National Research Council Recommended Daily Dietary 


Calcium Protein Riboflavin | Thiamine 


1.5 Grams | 68.0 Grams | 2.0 Mg. 1.3 Mg. 


by 1 Quart of 25% self-enriched Carnation Instant 


Amount and Percent of Daily Dietary Allowances Provided 


1.48 Grams | 41.3 Grams | 2.26Mg. 


(113%) 


.40 Mg. 
(30%) 


25% self-enriched Carnation Instant 


Simply add 1 tablespoon extra Carnation Instant 


per glass, or 1/3 cup extra Carnation Instant 
per quart, over regular package directions. 


July, 1959 
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postoperative 
and 
ostpartum 
abdominal distention 
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Because it stimulates peristalsis, URECHOLINE helps restore normal 
gastrointestinal function after surgery or childbirth—without 
subjecting the patient to the discomfort of enemas, 

intubation, and suction apparatus. 


Therapeutically, URECHOLINE is widely used to relieve abdominal 
distention by facilitating expulsion of gas and promoting 
defecation. Prophylactically, giving URECHOLINE soon after 
surgery or childbirth often prevents the development 

of abdominal distention. 


Other indications: Paralytic ileus resulting from trauma, infections, or neurogenic 
disorders; megacolon; prophylaxis and therapy of postoperative and postpartum 
urinary retention; neurogenic bladder; to counteract such side effects of 
ganglionic blocking drugs as paralytic ileus and urinary retention. 


Administration and dosage: Usual oral dosage is 10 to 30 mg. three or four times 
daily. Usual subcutaneous dosage is 5 mg. three or four times daily. 


Supplied: 5 mg. and 10 mg. tablets, bottles of 100. 1-cc. ampuls containing 5 mg. 


uncomfortable enemas and intubation 
can often be replaced by 


Urecholine 


Chloride 
(Bethanechol Chloride) 


GB MERcK SHARP & DOHME, DIVISION OF MERCK & CO., INc., PHILADELPHIA 1, PA. 


URECHOLINE is a trademark of Merck & Co., Inc. 
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urinary meatus 
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downward 


Cervix 


U rethra 


Uterus 


Fallopian 
tube 
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Vault of vagina 


in 
cul-de-sac 


Af ovary 


Adhesions 


n of the female | 


/ Light cord | 
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Four weeks ago, Mrs. C. was an 
anxiety patient, complaining 

of weakness, trembling, sweating, 
tachycardia, on the slightest 
exertion. Her symptoms followed family 
reverses; home life became disorganized, 
she couldn’t cope with housework. 
Therapy withTRILAFON, 4 mg. t.id., 
and a weekly office visit to discuss — 

her feelings have worked wonders in 
reactivating this patient. She’s on 
maintenance dosage now, 2 mg. t.i.d., 
able to work very well, and wide-awake 
and active all day long. 


mobilizes patients immobilized by anxiety 


frilafon 


when you want to avoid drowsiness 


Ovary 


e helps the patient contain anxiety, tension 
e restores normal working capacity 


TRILAFON Tablets—2 mg. and 4 mg.; bottles of 50 and 500. 
TRILAFON REPETABS,® 8 mg.—4 mg. for prompt effect in the 
outer layer and 4 mg. for prolonged relief in the timed-action 
inner core; bottles of 30 and 100. 

For complete details on TRILAFON consult Schering literature. 


SCHERING CORPORATION * BLOOMFIELD, NEW JERSEY 
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“has a more prompt, 
more potent 
and more prolonged effect 
than the vitamin K analogues” 


Vitamin K, 


biel 


chemically identical with naturally-occurring vitamin K; 


e helps prevent hypoprothrombinemia, the most common neonatal 
cause of hemorrhagic disease of the newborn 


e helps reduce incidence of intracranial hemorrhage due 
to hypoprothrombinemia 


Dosage: Prophylactically, 0.5 to 2 mg. to the mother before or during labor, 
or to the child soon after delivery. If actual hemorrhage occurs, up to 10 mg. 
may be given intravenously to the newborn and repeated if necessary. 


Supplied: Tablets, 5 mg.; bottles of 100. Emulsion, each 1-cc. ampul contains 
50 mg.; boxes of 6 ampuls. 


*Council on Drugs: New and Nonofficial Drugs, Philadelphia, J. B. Lippincott Co., 1958, p. 620. 


MEPHYTON is a trademark of Merck & Co., Ino. 


MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA, 


the word 


for 
® 
unique antacid 
*th milk-like action 


SMOOTH TASTE—its fresh mint flavor is pleasing to peptic ulcer 
patients even when taken month after month. 


SMOOTH TEXTURE—small TITRALAC Tablets dissolve readily on 
the tongue...are never brittle or chalky. 


SMOOTH ACTION—neutralizes excess acid rapidly to pro- 
duce relief that lasts for hours...no acid rebound, 
non-constipating. 
ACID 2 tablets 


@®@ 


1 teaspoonful 


TITRALAC is effective in small doses. Two TITRALAC 
Tablets contain 0.36 Gm. glycine and 0.84 Gm. 
Calcium carbonate. One teaspoonful TITRALAC 

Liquid approximates two tablets. 


and with a SPasmolytic... 


TITRALAC—SP 


(TITRALAC formula + 0.5 mg. 
homatropine methylbromide) 


@T.M. REG. U.S. PAT. OFF. 
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In a recent placebo-controlled study of 112 patients complaining of nausea and 
vomiting of pregnancy, Moessner! reports 94 per cent relief of symptoms with 
ProzinE. Optimum dosage was low, side-effects notably infrequent and mild. 


PROZINE not only exerts a potent action upon the vomiting mechanism itself, but 
also controls apprehension and agitation as well as motor excitability by acting on 
both the hypothalamic and thalamic areas of the brain. PRozine offers effective 


therapy in purely psychic conditions and in psychic conditions resulting from, 
or contributing to, organic disease. 


1. Moessner, G.F.: To be Published, Western J. Surg. 


Gravida I, Nausea and Vomiting 0 


Affects the thalamic and hypothalamic areas of the brain 


PROZINE 


meprobamate and promazine hydrochioride, Wyeth 


SPECIFIC CONTROL THROUGH DUAL ACTION 


*Trademark Philadelphia 1, Pa 
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| mg. Tablets 


*Trademark 
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| STELAZINE* 
al 
brand of trifluoperazine a] 
| T 
| d 
| For b.i.d. administration h 
| 
FOR ANXIETY~— 
PARTICULARLY WHEN EXPRESSED AS APATHY, | R 
LISTLESSNESS AND EMOTIONAL FATIGUE ( 
ti 
often effective where other agents fail 4 
: enthusiastic patient acceptance 
: fast therapeutic response with very low oral doses ; 
| convenient b.i.d. administration 
| * 
| side effects usually slight and transitory & 


Clinically evaluated, before introduction, in over 12,000 patien's 


SMITH 
KLINE. & 
FRENCH 
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UNUSUALLY EFFECTIVE IN RELIEVING ANXIETY 
IN APATHETIC, EMOTIONALLY FATIGUED PATIENTS 


‘Stelazine’ is a new long-acting psychotherapeutic agent that can help you 
‘io bring prompt relief to many of your patients whose anxiety is expressed 
as apathy, listlessness and emotional fatigue. 


Clinical studies in over 12,000 patients have shown that ‘Stelazine’ is 
outstanding among agents in its class because it not only relieves agitation 
and tension, but also restores normal drive in many patients who are 
apathetic due to anxiety. 


These studies have also shown that ‘Stelazine’ is effective in low b.i.d. 
dosage (2 to 4 mg. daily) and that it is often effective in patients who 
have failed to respond to meprobamate, prochlorperazine, phenobarbital, 
mepazine, chlorpromazine, or promazine. 


RECOVERY OF NORMAL DRIVE IN APATHETIC PATIENTS 


Clinicians report that with ‘Stelazine’ most apathetic, listless and emo- 
tionally fatigued patients regain an alert, more confident outlook. This 
frequently results in increased mental and physical activity. For example: 


Patients’ “spirits brightened and initiative and interest picked 
up considerably in contrast to their pretreatment inertia.’’! 


‘Stelazine’ ‘“seemed to have a capacity to restore normal drive 
in conditions characterized by decreased motor activity and 
mental apathy.’ 


ADDITIONAL INFORMATION will reach you by mail or through your 
©.K.F. representative. We hope you'll decide that ‘Stelazine’ deserves an 
ily trial. Smith Kline & French Laboratories, Philadelphia. 


 &FERENCES: 1. Gearren, J.B.: Dis. Nerv. System 20:66 (Feb.) 1959. 2. Margolis, E.J., et al.: Scientific 
i <hibit at 12th Clinical Meeting of the American Medical Association, Minneapolis, Dec. 2-5, 1958. 

Phillips, F.J., and Shoemaker, D.M.: ibid. 4. Ayd, F.J., Jr.: Clin. Med. 6:387 (Mar.) 1959. 5. Tedeschi, 
!\H., et al.: in Trifluoperazine: Clinical and Pharmacological Aspects, Philadelphia, Lea & Febiger, 
1538, pp. 23-33. 


leaders in psychopharmacology 


SMITH 
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HYPERTENSION 


“When chlorothiazide is used, lower and,hence,less 
toxic dosages of other antihypertensive agents become 
effective in controlling blood pressure. Chlorothiazide 
does not reduce blood pressure in normotensive 
subjects, although the drug induces the same 

increase in salt excretion.” 


Freis, E.D.: J.A.M.A. 169:105, (Jan. 10) 1959. 


Dosage: One 250 mg. tablet DIURIL b.i.d. to 
one 500 mg. tablet DIURIL t.i.d. 


DIURIL 


CHLOROTHIAZIDE 


a continuing 

and consistently 
Outstanding record 
of safety and 
efficacy in: 


(Chiorothiazide). DIURIL is a trademark of Merck & Co., Inc. 
Additional information is available to the physician on request. 


Ss MERCK SHARP & DOHME 
Division of Merck & Co., Inc., Philadelphia 1, Pa. 


©1959 Merck & Co., INC. 
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Supplied: 250 mg. and 500 mg. scored tablets DIURIL i 


Increased Hemoglobin 


with 
Roncovite-MF 
LEGEND: (gm./100 cc.) 


(A)Patients receiving ferrous sulfate 


200 mg. q.i.d. showed average 
increase in hemoglobin of 1.5 gm. 


(B)Patients receiving Roncovite-MF 
(15 mg. cobalt chloride and 100 mg. 
ferrous sulfate) showed average 


i hemoglobin of 2.7 gm. 


Improved 

iron 
utilization 
in anemia 


Each tablet contains: Cobalt chloride (Cobait as Co....3.7 mg.)...15 mg. Ferrous sulfate, exsiccated...100 mg. 


Improves iron utilization by enhancing the formation 
of erythropoietin, the erythropoietic hormone 


Recent research''? again emphasizes the role of cobalt as the 
only clinically proved agent which enhances erythropoietin formation. 

The acceleration of erythropoiesis with Roncovite therapy pro- 
vides optimal utilization of iron. 

Acting through this physiologic mechanism, Roncovite (cobalt- 
iron) therapy results in an increased production of red cells and hemo- 
globin—a better blood picture—a faster, more complete response than 
iron alone inthe common hypochromic anemias— menstrual anemia 
—anemia of pregnancy—nutritional anemia of infancy—and in anemia 
due to chronic infection or inflammation. *:+:5:°:7:® 


(1) Goldwasser, E.; Jacobson, L. O.; Fried, W., and Pizak, L. F.: Blood 13:55 (Jan.) 1958. (2) Gurney, C. W.; 
Jacobson, L. O., and Goldwasser, E.: Ann. Int. Med. 49:363 (Aug.) 1958. (3) Korst, D. R.; Bishop, R. C., and 
Bethell, F. H.: JU. Lab. & Clin. Med. 52:364 (Sept.) 1958. (4) Ausman, D. C.: Journal-Lancet 76:290 (Oct.) 
1956. (5) Holly, R. G.: Obst. & Gynec. 9:299 (Mar.) 1957. (6) Holly, R. G.: Clin. Obst. & Gynec. 1:15 (Mar.) 1958. 
(7) Diamond, E. F.; Gonzales, F., and Pisani, A.: Illinois M. J. 113:154 (April) 1958. (8) Hill, JU. M.; La Jous, J., 
and Sebastian, F. J.: Texas J. Med. 51:686 (Oct.) 1955. 


LLOYD BROTHERS, e CINCINNATI 3, OHIO 
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a new 
study of 


basic 


standards 


in 
infant 


feeding 


DURATION, CONTINUITY, METHOD 


Nitrogen retentions of infants fed breast milk 

or Similac were compared in the Metabolism Ward 

of the University Hospital at lowa City — 

a homelike yet controlled environment. No solid foods 
were fed. Three-day balance studies were carried out 
on each infant approximately every 2 weeks for 6 months. 


STANDARDS IN INFANT FEEDING 


basis: BREAST MILK 


The initial phase of investigation,’? based on the 
primacy of breast milk as a reference standard 

in infant feeding,? was conducted to provide more 
detailed and sustained metabolic data than had 
previously been attempted. The authors derive from 
these data standard reference curves for nitrogen 
retention, as found in normal breast-fed infants. 


comparison: SIMILAC® 


The results with Similac showed progress in growth 
along normal curves. Nitrogen retentions occurred 

as with breast milk, in proportions relative to protein 
intake.* By the detailed metabolic criteria of the study, 
as by the clinical criteria of pediatric practice, Similac 
stands as a feeding closely comparable to breast milk. 


SIMILA SUPPLIES INFANT’S 

PROTEIN REQUIREMENT 
“It is therefore concluded, as judged by these criteria, 
that the infant’s requirement of protein from 


cow’s milk is no greater than that supplied by ad libitum 


feeding of Formula S.”4 

References: 1. Fomon, S. J., and May, C. D.: Pediatrics 22:101 (July) 1958. 

2. Fomon, S. J.; Thomas, L. N., and May, C. D.: Pediatrics 22 :935 (Nov.) 1958. 
3. May, C. D.: Pediatrics 23 :384 (Feb.) 1959. 4. Fomon, S. J., 

and May, C. D.: Pediatrics 22:1134 (Dec.) 1958. 
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Eradicate Infection 
and Restore Normal 


Vaginal Flora... 


New-‘Neosporia’ 


Vaginal 
Suppositories 


Trichomonacidal + Bactericidal 


Each suppository contains: 
Aerosporin’®® brand Polymyxin B Sulfate........ 20,000 Units 
Neomycin Sulfate 
\cetarsone 
In a base containing a surface active agent 
Foil-wrapped—Box of 12 


bral BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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iron 


our patien 
can tolera 


Rarical 


iron-calcium TABLETS 


a unique new compound, ferrous calcium citrate, with tricalcium citrate 


- iron and calcium in one molecule 
- more hemoglobin in less time 


- no leg cramps with this iron-calcium 
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TAB LETS 
* a complete phosphorus-free prenatal supplement 


3 tablets daily provide: 


Ferrous calcium citrate Riboflavin (Bo) 
with tricalcium citrate 


Niacinamide 
Calcium 


Ascorbic acid (C) 

Iron Pyridoxine hydrochloride (BZ) . 
Vitamin A Calcium pantothenate 
Vitamin D 1200 U.S.P. units Vitamin By)2 
Thiamine hydrochloride . . . 3mg. Foli¢ acid 


a 
4 RS 
T+ 
4 
4 
a 
4 100 mg. 
3 3 mg. 
6 mg. 
3 mcg. 
1 mg. 


only one injection today of 


DE LADURONS.. 


iL can effectively maintain a patient 
from the day you read this to 
~ the next issue of this journal 
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for sustained anabolic 
and clumacteric therapy 
mm female and male 


specify 


DELADUMONE 


Squibb Testosterone Enanthate and Estradiol Valerate 


approximately 4 weeks of effective therapy with only one injection 


minimizes or eliminates unwanted sexual effects 


well tolerated and convenient administration —low viscosity permits 
easy IM injection with small-gauge needle 


DELADUMONE relieves physical, mental and emotional distress 
in the climacteric and corrects hormonal imbalance and protein loss. 


Other indications: prevention of lactation 

postpartum breast engorgement 
osteoporosis in men and women 

Dosage: 1 to 2 cc. asa single intramuscular 
injection, every 3 to 4 weeks, depending 
on clinical response. 

Supply: Vials of 1 and 5 cc. Each cc. contains 
90 mg. testosterone enanthate and 
4 mg. estradiol valerate. 


for convenient, ) U \ | ON k 
effective oral therapy TABLETS 


Squibb Methyltestosterone and Ethiny] Estradiol 
Bottles of 100 and 1000 tablets. Each tablet provides 4 mg. methyltestosterone and 0.008 mg. ethinyl estradiol. 


Squibb Quality—the Priceless Ingredient 


‘Deladumone’® and ‘Dumone’® are Squibb trademarks. 
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m vaginitis 


TRICOF 


destroys all 3 principal pathogens 


Whether vaginitis is caused by Trichomonas, Monilia or Hemophilus 
vaginalis—alone or combined—TRICOFURON IMPROVED swiftly relieves 
symptoms and malodor, and achieves a truly high percentage of cul- 
tural cures, frequently in 1 menstrual cycle. TRICOFURON IMPROVED 
provides: a new specific moniliacide MICOFUR® brand of nifuroxime, 

the established specific trichomonacide FUROXONE® brand of furazolidone 

and the combined actions of both against Hemophilus vaginalis. 


1. Office insufflation once weekly of the Powder (MICOFUR [ anti-5-nitro- 
2-furaldoxime] 0.5% and FUROXONE 0.1% in an acidic water-soluble 
powder base). 2. Continued home use twice daily, with the Supposito- 
ries (MICOFUR 0.375% and FUROXONE 0.25% in a water-miscible base). 


NITROFURANS —a new class of antimicrobials—neither antibiotics nor sulfonamides. aul le 
9° 
EATON LABORATORIES, NORWICH, NEW YORK 
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GENTIA-JEL 


CURES ARE QUICKER Gentia-jel’s unsurpassed 
li 1-killing power results in quicker cures and 
Jess recurrence. IMMEDIATE RELIEF This 
_ soothing jel provides fast, gratifying relief of vulvar 
o 2 itching and burning . . . destroys fungi and bacteria. 
= COMPLETE COVERAGE Gentia-jel disperses 
completely over vaginal and cervical mucosa, 
“penetrates into all folds and bathes the vulvar labia. 


the true specific 
for 
/ f ¥ ¢ 
. 
start therapy 
| with GENTIA-JEL 
... works 
when others fail 
WESTWOOD PHARMACEUTICALS Buffaio 13, New York 


GENTIA-JE 


the true specific 
for monilial vaginitis 


Gentian violet is the most effective agent 
known for the destruction of Monilia al- 
bicans. Numerous nonstaining prepara- 
tions have been used in treating vaginal 
moniliasis but have proven far less 
effective than gentian violet. 


{' 


Gentia-jel’s effectiveness is proved by 
its rate of cures during the last trimester 
of pregnancy, when mycotic infections 
are most difficult to cure. Gentia-jel is 
shown to-be over 93% clinically effective, 
and has been used successfully in hun- 
dreds of cases refractory to other 
therapies. 


Moniiiai reinfection is avoided with 
Gentia-jel by eliminating two major 
causes: (1) there is no manual introduc- 
tion of tablets or suppositories into the 
vagina and (2) applicators are never re- 
used, but discarded. 


And, Gentia-jel is easy for your patients 
‘to use. (1) Prior to retiring for the night, 
‘patients lie back with knees flexed, insert 
applicator and instill Gentia-jel. (2) Ap- 
plicator is removed and discarded and a 

- vaginal tampon or pledget of cotton is 
inserted in the introitus. A sanitary pad 
should be worn. 


Treatment should be continued over 12 
days to assure a negative smear. 


Gentia-jel is supplied in packages of 12 
single-dose disposable appiicators, 


Buffalo 13, New York 
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Recover 


the pattern of 


GLUCOSAMINE- 
POTENTIATED 
TETRACYCLINE 


therapy 


COSA: 
TETRACYN’ 


capsules 

125 mg., 250 mg. 
oral suspension 
orange flavored, 2 oz. 
bottle, 125 mg. per 
teaspoonful (5 cc.) 


pediatric drops 

orange flavored, 10 ce. 
bottle (with calibrated 
dropper), 5 mg. per drop 
(100 mg. per cc.) 


\ ( Pfizer) Science for the world’s well-being 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N. Y. 


*Trademark for glucosamine- 
potentiated tetracycline 


NOTE: 

Rapid and high initial 
antibiotic blood levels 

are an important factor 
in uneventful recoveries. 
Glucosamine potentiation 
provides the fastest, 
highest tetracycline 
levels available with 

oral therapy. Bibliog- 
raphy and professional 
information bovklet 
available on request. 
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hypertensive effect...fewer side effects 


antihypertensive- 
| tranquilizer 


For complete information 
write Professional Services, 
Dept. H, Merck Sharp & Dohm 
West Point, Pa. 
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HYDRODIURIL atone 


RESERPINE alone 


HYDROPRES 


much more effective 
than either of its 
components alone 


Effective by itself in a majority of patients. Provides smooth, more trouble-free 
management of hypertension. 


Since HYDRODIURIL and reserpine potentiate each other, the required dosage of 
each is lower when given together as HYDROPRES than when either is given alone: 


HYDROPRES provides the needed and valuable tranquilizing effect of reserpine. 
Lower dosage may reduce such side effects of reserpine as 
excessive sedation and depression. 


Arrest or reversal of organic changes of hypertension may occur. 


Headache, dizziness, palpitations and tachycardia are usually promptly relieved. 
Anginal pain may be reduced in incidence and severity. 


With HyDROPRES, dietary salt may be liberalized. 
Convenient, controlled dosage. 


HYDROPRES-25 HYDROPRES-90 


25 mg. HYDRODIURIL, 0.125 mg. reserpine. 50 mg. HYDRODIURIL, 0.125 mg. reserpine. 
One tablet one to four times a day. One tablet one or two times a day. 


if the patient is receiving ganglion blocking drugs or hydralazine, 
their dosage must be cut in half when HYDROPRES is added. 


MERCK SHARP & DOHME, owision oF merck & CO., Inc., PHILADELPHIA 1,PA. 


#HYDRODIURIL AND HYDROPRES ARE TRADEMARKS OF MERCK & CO., INC, 
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ERVESCEN TB 


he range of 
from childhoodite 


BETTER RESULTS 


e produces natural, soft, well-formed stools. ° mor 


e lubricating, non-irritating bulk, tics 
low-in-sodium. stoc 
e greater hydrophilic capacity... e sod 
gelling takes place in the intestine, 
not in the stomach. 
e mild peristaltic stimulation assures 
predictable results. gra 
var 
MORE FLEXIBLE ye 
e granular powder form allows infinite dosagi 
variation for the full range of constipation.. 
occasional to obstinate...from childhood t 
geriatric. 
ler 
EFFERVESCENT 
@ easy-to-take... really tastes good, co 
lemon-flavored. Fac! 
acl 
mat. 
CONTENTS: Psy} 
Each 7 Gm. white granular powder («ppros- th 
mately 1 rounded teaspoonful) provides tl 
Sodium Carboxymethylcellulose ..... 2G 


Di(acetylhydroxypheny])isatin....... 


THE STUART COMPALrY 
PASADENA, CALIFORN!A 
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NEW 
NIBULK LAXAD 


atiowifrom occasional to obsti 
hoogito geriatric 


psy/lium with a mild peristaltic stimul 


TS 
BETTER RESULTS 
d stools e more soft, lubricating bulk and milder peristal- 
ticstimulation combine to produce soft, formed 
stools. 
+ sodium-free, non-irritating. 
MORE FLEXIBLE 
e granular powder form allows infinite dosage 
variation for the full range of constipation... 
occasional to obstinate... from childhood to 
geriatric. 
nite dosagi 
stipation.. 
ildhood t EFFERVESCENT 
easy-to-take... really tastes good, 
lemon-flavored. 


CONTENTS: 


Each 7 Gm. pink granular powder (approxi- 
mately 1 rounded teaspoonful) provides: 


_ (approx the highly purified hemicellulose of j 
les the husk of the psyllium seed. (Plan- 
tao ovata, Forsk) 
_...6mgim Di(acetylhydroxypheny])isatin ........ 3 mg. 


DOSAGE BOTH EFFERGEL AND EFFERSYL: 


Adu|:; : initially, 1 rounded teaspoonful in a glass of 
water. morning and night. Dosage may be increased 
or dec reased to suit needs. 


Children 3 years and over: initially, 1 level teaspoon- 
il in one-half glass of water upon retiring. Subse- 
it dosage to be adjusted according to results. 
NY 


Avail:bility: 4-ounce and 9-ounce bottles at all 
Pharmacies. 


Write for generous tasting samples. 


EFFERVESCENT DRINK 
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.. TASTES LIKE LEMON-SODA 


Roche Laboratories announces 


ligan 


to stop as well as prevent 
nausea and vomiting of pregnancy 


A new, safe, 
completely 
different 
antiemetic 
antinauseant 
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for a pregnancy unmarred by “morning sickness,” 
uncomplicated by hyperemesis gravidarum 


NEw TIGAN is equal in effectiveness to the most potent antiemetics. It not only safely prevents 
“morning sickness,” but usually stops even severe, intractable vomiting.' 


Acts at the CTZ—like the most potent antiemetics 
Tigan blocks emetic impulses at the chemoreceptor trigger zone (CTZ),? a medullary structure 


which activaies the vomiting center. To this extent, Tigan is like the most potent antiemetic 
agents—the phenothiazines.’ 


Safe —without the side effects of the antihistamines 

In extensive clinical studies.'*° Tigan has demonstrated a virtually complete absence of side 
effects. It has no sedative properties;*® therefore, patients receiving Tigan may drive an auto- 
mobile without the hazard of drowsiness, and carry on their household activities without being 
troubled by added lethargy or sleepiness. 


Safe—without the risks of the phenothiazines 

The mode of antiemetic action is the only similarity between Tigan and the phenothiazines. 
Chemically and pharmacologically, they are completely unrelated.? Tigan has no tranquilizing 
properties, hypotensive action, supramedullary effects, extrapyramidal tract stimulation or 
hepatic toxicity.'*° In laboratory findings there has been not one reported instance of abnor- 
mality due to Tigan.'*° 


No known contraindications 
There are no known contraindications, no special precautions to complicate Tigan therapy. 


no known contraindications...no sedative properties...no tranquilizer side effects 


Dosage: The usual recommended adult dose of Tigan 
is one or two capsules, q.i.d. In nausea and vomiting of 
pregnancy satisfactory control is usually achieved by 
an initial dose of two capsules (200 mg) immediately 
upon awakening. Preferably, the patient should remain 
in bed one-half to one hour following this dose. For 
the patient whose nausea and vomiting is not confined 
to the morning hours, supplemental doses of 100 mg 
should be given throughout the day at intervals of 
three to four hours. 


How Supplied: Tigan is available in 100-mg. blue-and- 
white capsules, bottles of 100 and 500. 


ROCHE LABORATORIES Bax 


Hydrochloride—brand of trimethobenzamide hydrochloride 
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Here's what reviewers 
have to say about this 
boek— 


This is a magnificent 
scholarly exposition of 
endocrinology from one 
of the oldest and most 
productive American clin- 
ics. The pictorial’ ma- 
terial is striking with dra- 
matic before and after 
therapeutic comparisons 
and constant reference to 
the normal. 


—American Journal of 
Clinical Pathology 


This beautifully presented 
atlas is a welcome and 
most heartily recom- 
mended addition to the 
library of every clinician 
and is an absolute neces- 
sity for the practicing en- 
docrinologist. 


—U. S. Armed Forces 
Medical Journal 


It is hard to conceive of 
any clinical entity in the 
field of endocrinology 
that the clinician may 
encounter that is not in- 
cluded in this book. This 
text is closest to bedside 
teaching that is conceiv- 
able. 

—The Bulletin of the 

St. Louis Medical 

Society 


ES ATLAS OF 
} RINOLOGT 


A Pictorial Approach to the Recognition, 
Diagnosis and Treatment 
of Endocrine Disorders 


CLINICAL ENDOCRINOLOGY 


By H. LISSER, A.B., M.D., Clinical Professor Emeritus of 
Medicine and Endocrinology, University of California School 
of Medicine, San Francisco; Former President, The Endocrine 
Society; and ROBERTO F. ESCAMILLA, A.B., M.D., Clini- 
cal Professor of Medicine, University of California School of 
Medicine, San Francisco; Civilian Consultant and Chief of 
Endocrine Clinic, Letterman Army Hospital, San Francisco. 


The First Comprehensive Atlas on the Subject 


Unique in its approach to the recognition and treatment of endocrine 
disorders, ATLAS OF CLINICAL ENDOCRINOLOGY uses a pictorial 
presentation combined with an abbreviated text to facilitate in the diag- 
nosis of all endocrine disorders. Reflecting the vast experiences of the 
authors, this book is a valuable aid in helping you recognize endocrine 
disorders, in facilitating correct diagnosis and in prescribing proper en- 
docrine therapy or endocrine surgery. 


Gear, Detailed, Well-Planned Presentation 


Comprehensive in scope and vivid in its presentation, this atlas covers 
all clinical disorders from infancy to senescence. It instructively dis- 
cusses Clinical disorders of the pituitary, thyroid, parathyroids, adrenals, 


testes, ovaries, pancreatic islets and miscellaneous syndromes whose 
endocrine status is uncertain. 


Practical, Clinical Help on Diagnosis and Treatment 


Each entity is clearly defined, the symptoms, signs and laboratory tests 
are tersely presented. The authors present their specific recommenda- 
tions as to case management rather than merely listing the possible thera- 
peutic programs. With emphasis on clinical aspects, especially those 
visible on inspection, this book contains all the latest data on diagnosis 
and treatment including laboratory aids. 


Includes Exceptionaly-Descriptive Photographs and 
Instructive Case Histories 


Well documented case histories, taken serially when progression or re- 
sponse to treatment is pertinent combined with the life-like, exception- 
ally-descriptive illustrations make this book come as close to bedside 
rounds as literature can. The concise case histories guide the observant 
clinician to the proper diagnosis and treatment. 


1957, 476 pages, 81." x 11’, over 800 illustrations on 
148 plates, including 3 in color. Price, $18.75. 


At Your Favorite Bookstore or Order on 10 Day Approval From 


The C. V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 
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OMOGENIZATION makes the difference 


. 


Microphotograph of a HOMAGENET Microphotograph of usual vitamin product 


The photographs above point out the difference between 
Homagenets and many vitamin products. By means of the 
homogenization process, both oil and water soluble vitamins 
are presented in microscopic particles. Due to the fine particle 
size, there is much greater surface exposure, which permits 
quicker absorption and better utilization. This has been 
clinically proved by Lewis and others.! 


1. Lewis, J.M., et al.: J. Pediatrics, 3/:496 


The only homogenized vitamins in solid form 


THE S.E. COMPANY sristol, Tennessee 
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Here | 
are the advantages 
of 


HOVAGENSETS The advantages of 


HOMAGENETS 


e Pleasant, candy-like flavor 


the only 


homogenized vitamins 


e Better absorbed, better utilized 
in solid form 
e@ Excess vitamin dosage unnecessary 


Longer storage in the body 


No “fishy burp” 
May be chewed, swallowed or dissolve 


in the mouth. 


HOMAGENETS are available in five formu! 


PEDIATRIC—Children like the orange-flavored, candy-like taste. 


PRENATAL—Contains iron and calcium as a dietary supplement 
during gestation. 


GERIATRIC—A complete formula for the prevention of vitamin- 
mineral deficiencies. 


AORAL—Useful in the treatment of certain types of skin disorders. 


THERAPEUTIC—Particularly indicated during convalescence and 
stress periods. 


*U.S. Pat. 2676136. Other Pat. Pending 


Currently, mailings will be forwarded only at your request. Write for samples and literature. 


THE S.E. FAMPASSENGILL COMPANY Bristol, Tennessee - New York - Kansas City - San Francis 
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\ LIFESAVING MEASURE IN THE HYPERTENSIVE CRISES 


Hypertension—the constant phenomenon present in toxemia of pregnancy—is an 
ever- challenging problem. Unitensen, a potent vasorelaxor, significantly lowers 
blood pressure in eclamptic, preeclamptic and hypertensive encephalopathic states. 


® 
JN ITENSE N Aqueous Eachcc. Unitensen Aqueous contains 2 mg. 


cryptenamine alkaloid in isotonic saline. Supplied: 5 cc. multiple dose vials. 


FILM available to medical groups: 

“Toxemias of Pregnancy”—a full color, 

: sound motion picture. The film presents 

‘Meiaber: Irwin, Neisler & Co., Decatur, Illinois in detail, clinical examples and practical 
: : therapy. Write for details. 
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..-IN URINARY 
TRACT INFECTIONS, 


“Thiosulfil” is the one sulfa com- 
pound that can be given safely, 
successfully, and effectively, without 
interruption over prolonged periods 
of time’”. . . especially in recurrent 
cystitis associated with urinary 
stasis of pregnancy. 


“Thiosulfil’ 


BRAND OF SULFAMETHIZOLE 


clinical proof and bibliography on following page 


AYERST LABORATORIES 
New York 16, N. Y. * Montreal, Canada 
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In Urinary Tract Infections 


“Thiosulfil” 


...f0r prolonged use 


“Thiosulfil is a highly soluble sulfonamide deriva- 
tive which can be administered effectively over a 
long period of time with minimal toxic manifestation.” 


1. Cottrell, T.L.C.; Rolnick, D., and Lloyd, F. A.: 
Rocky Mountain M.J. 56:66 ( Mar.) 1959. 


“It [‘Thiosulfil’] is useful for palliation in chronic 
urinary tract infections that are due to pathological 
conditions which cannot be cured. The drug can be 
taken over a long period of time with practically no 
untoward side reactions.” 


2. Barnes, R. W.: J. Urol. 71:655 (May) 1954. 


“Thiosulfil’” 


... well tolerated 


Thiosulfil! was remarkably well tolerated, there 
being no discontinuation of therapy due to untoward 
effects, and very few mild reactions were noted. ... 
‘Thiosulfil’ is a very valuable adjuvant in the treat- 
ment of common urinary infections...” 


3. Bourque, J. P.and Joyal, J.; Canad. M.A.J.68:337 
(Apr.) 1953. 


“Thiosulfil” 


... safe, effective 


“Clinical trial appears to indicate that the dru 

[‘Thiosulfil’] can be tolerated where other sulfa drug 

cannot and that it is effective where some others ar’ 
not.... The drug has been given with good resul'; 
in the presence of urinary retention and sever’ 
uremia.” 

4, Goodhope, C. D.: J. Urol. 72:552 (Sept.) 195 


Continued from preceding page 
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“Thiosulfil” 


potent 
antibacterial agent 


“..: Thiosulfil’ is an effective chemotherapeutic agent 
in urinary tract infections....there was only one fail- 
ure in the “Thiosulfil’ treated acutely infected group 
(31 patients ).” 
5. Hughes, J.; Coppridge, W. M., and Roberts, L. 
C.: South. M.J. 47:1082 (Nov.) 1954. 


In difficult cases of paraplegics with urinary tract 
infections, ““Thiosulfil’ was ineffective in only 7 per 
cent [93% effective] of the urinalyses as contrasted to 
28 per cent [72% effective] of the urines on [sul- 
fisoxazole] therapy.” 


1. Cottrell, T. L. C.; Rolnick, D., and Lloyd, F. A.: 
Rocky Mountain M.J. 56:66 ( Mar.) 1959. 


“Thiosulfil” delivers more therapeutic impact at site 
of infection than any other.single or combined sulfa 
compound. Higher urinary concentrations are 
achieved. 98% of the drug is present as free, active 
(nonmetabolized ) sulfa®...a most efficient sulfa 
drug with outstanding patient toleration.‘ 
6. Boger, W. P.: The Antibacterial Sulfonamides: 
Comparative Studies, Scientific Exhibit Section, 
American Academy of General Practice Eleventh 


Annual Scientific Assembly, April 5-9, 1959, San 
Francisco, California. 


Thiosulfil? 


Usual dosage: 


Supplied: 


also available: 


Usual dosage: 


Supplied: 


BRAND OF SULFAMETHIZOLE 


Adults, two tablets or two teaspoonfuls q.i.d. 


‘Vablets: No. 785 — 0.25 Gm. per tablet (Scored). Bottles of 
100 and 1,000. 


Suspension: No. 914—0.25 Gm. per 5 cc. (teaspoonful). 
Bottles of 4 and 16 fluidounces. 


“Thiosulfils- 


BRAND OF SULFAMETHIZOLE WITH PHENYLAZO-DIAMINO-PYRIDINE HC! 


in urinary tract infection when analgesia is desired 


“Thiosulfil3-A — each tablet contains: 
0.25 Gm. sulfamethylthiadiazole and 50 mg. 
phenylazo-diamino-pyridine HCl. 


Adults, two tablets q.i.d. 
Tablets: No. 784 — Bottles of 100 and 1,000. 


AYERST LABORATORIES 
New York 16, N. Y. * Montreal, Canada 
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HYDROUIU | 
simplifies 


( HYDROCHLOROTHIAZIDE 


improves 
regime 
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it’s as easy as 1, 2,3 to use 


— 


HYDRO Viti 


( HYDROCHLOROTHIAZIDE ) 


OTHIAZIDE) 


Initiate therapy with HYDRODIURIL: one 25 mg. tablet or one 50 mg. 
tablet once or twice a day. HYDRODIURIL by itself often causes an adequate 
drop in blood pressure over a period of two to three weeks. This may be all the 
therapy some patients require. 


Add or adjust other agents as required: HyDRODIURIL enhances the 
activity of all commonly-used antihypertensive agents; thus, the dosage of 

other medication (rauwolfia, reserpine, hydralazine, veratrum) should be initiated 
or adjusted as indicated by patient condition. If a ganglion-blocking agent is 
contemplated or being used, usual dosage must be reduced by 50 per cent. 


Adjust dosage of all medication: the patient must be frequently 
observed and careful adjustment of all agents should be made to establish 
optimal maintenance dosage. 


Supplied: 25 mg. and 50 mg. scored tablets HYDRODIURIL (Hydrochlorothiazide) bottles of 100 and 1,000. 
Additional literature for the physician is available on request. 


HYDRODIURIL is a trademark of Merck & Co., Inc. Trademarks outside the U S.: DICHLOTRIDE, DICLOTRIDE, HYDROSALURIC. 


&> MERCK SHARP & DOHME, Division of Merck & Co., Inc., Philadelphia 1, Pa. 
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TO BE SPECIFIC, DOCTOR 


for nausea e vomiting - vertigo BONAMINE ’ 


brand of meclizine hydrochloride 


Clinically proved relief up to 24 BONAMINE (a non-phenothiazine) is 
hours with a single dose remarkably free of side effects 


BONAMINE HAS NO KNOWN CONTRAINDICATIONS-CAN BE USED 
WITH CONFIDENCE FOR AS LONG OR AS OFTEN AS REQUIRED 


BONAMINE Tablets, scored, 25 mg. Boxes of 8, BONAMINE Elixir, cherry flavored, 12.5 mg. per 
bottles of 100 and 500. 5 ce. Bottles of one pint. 


BONAMINE Chewing Tablets, pleasantly mint DOSAGE: Usually 25 to 50 mg. once a day. 
flavored, 25 mg. Packages of 8. 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, N.Y. 
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Science for the world’s well-being (Pfizer) 
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NOW... 
AROUND -THE- CLOCK 
CONTROL OF APPETITE 


DOSAGE FORM 


Clinical experience has long established 
PRELUDIN as an antiobesity agent distinguished | 
by its efficacy and its relative freedom 

from undesirable side actions. Now, convenience 

is added to reliability in ENDURETS... 

a specially devised long-acting pharmaceutical form. 
Just one PRELUDIN ENDURET (75 mg.) tablet 

after breakfast curbs appetite throughout the day, 

in the vast majority of cases. 


PRELUDIN® (brand of phenmetrazine hydrochloride) ENDURETS'*™: 

Each ENDURET prolonged-action tablet contains 75 mg. of active principle. 
PRELUDIN® is also available as scored, square, 

pink tablets of 25 mg. for 2 to 3 times daily administration. 

Under license from C. H. Boehringer Sohn, Ingelheim. 


ENDURETS is a Geigy trademark. 


GEIGY 


Ardsley, New York 


05259 


| 
if 
NEW 
A PROLONGED-ACTION 


during pregfancy or lactation 
make sure of dietary adequacy 
with new low Cost... 


Molton Prenatal 


ONLY 1 tablet daily, 1/2 th@usual¢ost, phosphorus-free, 12 vitamins plus 10 minerals 


The clinical superiority of MOL-1RON for the correction of iron deficiency during preg- 
nancy has been established by more published reports than are available for any other 
iron preparation. 


WHITE LABORATORIES, INC., KENILWORTH, NEW JERSEY 
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Pregnancy 
can be made 
a happier 
experience 


Miltown therapy resulted in complete 
relief from symptoms in 88% of 164 
pregnant women complaining of in- 
somnia, anxiety and emotional upsets." 


MILTOWN RELIEVES BOTH MENTAL AND MUSCULAR TENSION 


mcauses no adverse effects on circula- meprobamate 
tory system, G.I. tract, respiration, or ] Own 
other autonomic function 

. ; Available in 400 mg. scored and 200 mg. sugar-coated 
wdoes not im pair mental faculties, tablets; bottles of 50. Also available as MEPROSPAN* (200 
ot ~entrol or normal behavior mg. meprobamate continuous release capsules). 
1. Belafsky, H. A., Breslow, S. and Shangold, J. E.: 
Meprobamate in pregnancy. Obst. & Gynec. 9:703, June 
awell tolerated throughout pregnancy’ 1957. 


@TRADE-MARK 


— Q) WALLACE LABORATORIES, New Brunswick, N. J. 
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for your 


G.U. 
patients 


brand of nitrofurantoin 


IN 
SEVEN YEARS 
NEGLIGIBLE 
DEVELOPMENT 
OF BACTERIAL 
RESISTANCE 
WITH 
FURADANTIN 


| 
| 
| 
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FREEDOM FROM PAIN AND INFECTION 


“Nitrofurantoin [FURADANTIN] was effec- 
tive clinically, with a pronounced im- 
provement, indicated by the appearance 
of the urine as well as by verbal commen- 
dation by the patient, within 24 to 36 
hours. ... . Some of these patients with 
seemingly impossible cases were cured of 
their infection.’’} 

“During the initial week of therapy, when 
the dose of nitrofurantoin was 100 mg. 
four times a day, the urine became free of 
pus and bacteria. Symptoms of urinary 
frequency, urgency, and dysuria were re- 
lieved.”’2 


from pain, infection and drug-induced complications 


FREEDOM FROM DRUG-INDUCED COMPLICATIONS 


No significant development of 
bacterial resistance in over 7 years. 


@ No irreversible toxic effects on 
kidneys, liver, blood-forming organs or 
central nervous system ever reported. 


@ No monilial superinfection or 


staphylococcic enteritis ever reported. 


m@ No fatalities from FuRADANTIN therapy; 
the margin of safety is 90 to 1. 


m “The drug was given continuously and 


9 


safely for as long as three years.”’? 


‘““FURADANTIN has characteristics that make it a valuable drug for long-term adminis- 


tration to control urinary tract infection. These include its lack of toxicity, wide range 


of antibacterial effectiveness, and reduced tendency to induce development of bacterial 


resistance to the drug.” 3 


AVERAGE FURADANTIN ADULT DOSAGE: One 100 mg. tablet q.id. taken with meals and at bedtime 
with food or milk. Available as Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 5 cc. tsp. 


REFERENCES: 1. Stewart, B. L., and Rowe, H. J.: J. Am. M. Ass. 160:1221, 1956. 2. Lippman, R. W., et al.: 
J. Urol., Balt. 80:77, 1958. 3. Marshall, M., Jr., and Johnson, S. H., III: J. Am. M. Ass. 169:919, 1959. 


NITROFURANS—a unique class of antimicrobials—neither antibiotics nor sulfonamides nll I. 


EATON LABORATORIES, NORWICH, NEW YORK 


the complaint: “nervous indigestion’ 


the diagnosis: any one of several nonspecific gastrointestinal disorders re- 
quiring relief of symptoms by sedative-antispasmodic action with concomitant 
digestive enzyme therapy. the prescription: a new formulation, incorporating 
in a single tablet the actions of Donnatal and Entozyme. the dosage: two 
tablets three times a day, or as indicated. 


the formula: in the gastric-soluble outer 
layer: 
Hyoscyamine sulfate ............ 0.0518 mg. 
Atropine sulfate .................. 0.0097 mg. 
Hyoscine hydrobromicde ...... 0.0033 mg. 
Phenobarbital (44 gr.) 8.1 mg. 


in the enteric-coated core: 


Pancreatin, N.F 300 mg. 
Bile salts 


Robins 


A. H. ROBINS COMPANY, INCORPORATED + RICHMOND 20, VIRGINIA 
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To Insure Prompt, 


Effective Bowel Evacuation 
Dulcolax 


Dulcolax — in either tablet or 
suppository form — insures 
bowel 


Dy systemic 
ts on the large bot 


s equally effective whether® 
ministered orally or by sup- 
pository. 

Dosage: Tablets—1 to 3 (usually 2) at bed- 
time for bowel movement the following 
morning, or Y2 hour before breakfast for a 
movement within six hours. Tablets are enteric 
coated, and must be taken whole, not chewed 
or crushed; they should not be taken with 
antacids. Suppositories —1 at the time a bowel 
movement is required. 

Supplied: Dulcolax® (brand of bisacodyl). 
Yellow enteric-coated tablets of 5 mg. in 
boxes of 6 and bottles of 100. Suppositories 
of 10 mg. in boxes of 6. Under license from 
C. H. Boehringer Sohn, Ingelheim. 


Contact Laxative 


Ardsley, New York 
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A Useful Core of 

Essential Information 

To Help You Practice 

Good Obstetrics and Gynecology 


OBSTETRICS AND GYNECOLOGY 


By J. ROBERT WILLSON, M.D., Professor and Head of the 
Department of Obstetrics and Gynecology; CLAYTON T. 
BEECHAM, M.D., Clinical Professor of Obstetrics and Gyne- 
cology; IEADOR FORMAN, M.D., Clinical Professor of Ob- 
stetrics and Gynecology; and ELSIE REID CARRINGTON, 
M.D., Assistant Professor of Obstetrics and Gynecology, all 
at Temple University School of Medicine and Temple Univer- 
sity Medical Center. 


Answering a long-existent need for a source book that combines obstetrics 
and gynecology, the recently published Willson-Beecham-Forman-Carrington book provides 
the general practitioner and specialist with basic and useful information he needs to 
practice good obstetrics and gynecology. One of the first books to combine these sub- 
jects, this new book discusses changes in maternal physiology during pregnancy, the growth 
and development of the child, the management of normal pregnancy and the etiology, 
diagnosis and management of complications of pregnancy. Furthermore, you'll find it a 
useful reference for information on the functions, dys-functions and disorders of the pelvic 


organs in the non-pregnant woman and for the diagnosis and management of gynecologic 
disorders. 


Bridging the gap between exhaustive encyclopedic works and the concise 
synopses, OBSTETRICS AND GYNECOLOGY presents the life history of a woman and 
her various functions and ailments in a chronologic order. The obstetric and gynecologic 
material is combined and integrated wherever practical. For instance, puerperal infec- 


tions and those unrelated to pregnancy are presented together. The acute childbirth in- 
juries and their end results are included in the same chapter. 


The book stresses diagnostic procedures and treatments which can be 
utilized in the office and the small hospital. No attempt is made to cover details of ob- 
stetric operations or complicated diagnostic procedures and treatments. Furthermore 
unproven ideas concerning etiology and treatment are not included unless there is enough 
information to indicate that they may prove to be important. The bibliography provides 
you with references of historical interest as well as important and comprehensive paper: 
which supplement the material presented. 


Just Published. 605 pages, 63/,” x 93/,” 
267 Illustrations. Price, $10.75 


At Your Favorite Bookstore or Order on 10 Day Approval From 


The C. V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 
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BETADINE 


VAGINAL GEL VAGINAL DOUCHE 


SAN 
é NY 
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BETADINE 


brand of Povidone-lodine, possesses broad-range germicidal activity 
against fungi, yeasts, bacteria, protozoa, and viruses. In the vaginal 
tract Betadine Vaginal Gel and Betadine Vaginal Douche kill 
trichomonas and monilia on contact and destroy common pathogens. 


Betadine is virtually nonirritating to vaginal mucosa. 


indicated: 
in the treatment of trichomoniasis, moniliasis and nonspecific vaginitis. 


advantages: 
¢ almost immediate relief from leukorrhea, pruritus; diminishes malodor 
* unsurpassed broad-range microbicidal activity 
+ therapeutically active even in the presence of blood, pus, vaginal secretions 
¢ wetting action to assist penetration into vaginal crypts and crevices 


how to use: . 
In the office: Swab the vaginal vault with Betadine Antiseptic, full strength. 


prescribe Betadine Vaginal Douche for therapeutic use as follows: 
Two (2) tablespoonfuls to a quart of lukewarm water once daily by the patient 
at home, for six days. On the seventh day, the patient returns for re-examina- 
tion and swabbing with Betadine Antiseptic; an additional week of therapeutic 
douching if necessary. 


prescribe Betadine Vaginal Gel as follows: Insert one (1) applicatorful 
of Betadine Vaginal Gel each night, followed by a douche the next morning, 
through the entire menstrual cycle. If further therapy is warranted, the gel 
should be continued only during the actual menses days of the following two 
menstrual periods. 


After the infection has been brought under control, the use of Betadine 
Vaginal Douche is recommended twice weekly at a dilution of one (1) table- 
spoonful to a quart of lukewarm water. 


established in 1905 
TAILBY-NASON COMPANY, INC., Dover, Delaware 
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NEW 
INDICATION 


‘To control nausea and 
vomiting of pregnancy 
...to relieve accompany- 


ing g.1. discomfort 


Investigators report that ‘Combid’ Spansule capsules: 


control nausea and vomiting of pregnancy all day and all night 
¢ with just one dose q12h 


reduce spasm and hypersecretion and thus relieve accompanying 
¢ heartburn, distention and discomfort 


allay anxiety and tension often seen with nausea and vomiting 
¢ of pregnancy 


Each ‘Combid’ Spansule capsule contains: 


e the anticholinergic Darbid® (brand of isopropamide), 5 mg. 
e the tranquilizer-antiemetic Compazine® (brand of prochlorperazine), 10 mg. 


ZSMITH 


Com j Spansule KLINE & 


FRENCH 


brand of sustained release capsules 
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TRICHOMONAS 
MONILIA 


welcome clinical advance... 


effective medication 


in an appealing form 


Soft and pliant as Deampon, the Milibis vaginal suppository offers proved therapeutic 
action* in a Vehicle giving unusual clinical advantages to both patients and physician. 


COVERS CERVIX AND VAGINAL WALL —-The pliant Milibis suppository 
disintegrates readily and molds itself to the cervix as well as the 
columns and rugae of the vaginal vault. 


SHORT DOSAGE SCHEDULE -The short course of treatment with 
Milibis—only 10 suppositories in most cases—together with the clean, odorless, 
non-staining qualities eliminates psychic barriers which often interrupt 
longer treatments before complete cure. 


Vaginal Suppositories 
uithnop LABORATORIES 
plastic applicator New York 18, N. Y. 


SANITARY 
SUPPLIED: BOXES OF 10 97 per cent effective in a study of 564 cases; 
© INSURES CORRECT 94 per cent effective in a series of 510 cases 
with applicator. SUPPOSITORY PLACEMENT 


Milibis (brand of glycobiarsol), trad k reg. U.S. Pat. Off. 
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to relieve pain of dysmenorrhea... 


emomer Zactirin 


Ethoheptazine Citrate with Acetylsalicylic Acid, Wyeth 


ZACTIRIN will return many patients suffering from the pain of dysmenorrhea to 
normal physical activity. Its analgesic effect is equivalent to that of codeine, yet 
it is non-narcotic, hence has no addiction liability. Side-reactions are mild and 


low in incidence. 


Supplied: Tablets, bottles of 48. Each tablet contains 75 mg. of etho- 


heptazine citrate and 325 mg. (5 grains) of acetylsalicylic acid. 
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relieves 
depressio1 
during 
pregnancy 
and 
«postpartum 


acis promptly—controls the 
isyndrome of mental depression 
m without C.N.S. excitation; re- 
‘duces depressive rumination and 
crying; restores natural sleep 
#\ without barbiturate-like hang- 
_ over. 
significantly different—unlike 
amine-oxidase inhibiting ener- 
gizers, Deprol produces no liver 
toxicity and does not adversely 
affect blood pressure; unlike 
C.N.S. stimulants, Deprol has 
no depressive aftereffects, « oes 
not.cause insomnia or dep”ess 
‘appetite. 


starting bamate and 1 mg. 2-di- 1. Current personal com in 
blet.q.i.d. When ethylaminoethyl benzilate inthe files of 


Laboratories. 2. Alexan 


hydrochloride (benacty- Chemotherapy of depre - 


zine HCl). of 
. neq wi enactyzine 
Supplied: Bottles of 50 ethylaminoethy! ben 
“Hach tablet scored tablets. hydrochioride.J.A.M.A.1€ 
00 mg..mepro- March 1, 1958, 


TORIES, New Brunswick,N.J. Literature and samples on 
Trea 
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RELIEVES 
TENSIONS 
OF 

THE 
MENOPAUSE 


IN THE MENOPAUSE, “the most trying 
symptoms come as a result of tension and 
fear and are manifested by weakness... 


exhaustion, insomnia. . .””! 


® Miltown facilitates emotional adjust- 
ment to the menopause 


® promptly relieves tension, irritability 
B® relaxes skeletal muscle, relieves tension 
headache and low back pain 


® promotes restful sleep without depres- 


sive hang-over 


July, 1959 


® does not interfere with mental or phys- 
ical faculties 


® does not affect autonomic function 


Miltown 


meprobamate (Wallace) 
Available in 400 mg. scored and 200 mg. sugar-coated 
tablets. 
Also available as MEPROSPAN* (200 mg. meprobam- 
ate continuous release capsules). 
In combination with conjugated estrogens (equine): 
MILPREM®-400 and MILPREM®-200. 
1. Farquharson, R. F.: The menopausal patient. 
M. Rec. & Ann, 49:196, Feb. 1955. #TRADE-MARK 


(fy) WALLACE LABORATORIES, New Brunswick, N. J. 


Page 89 


, COS 
6 19 


the decorative jar makes a therapeutic differenc? 


The FILIBON jar is a handsome and handy reminder for everyday prenatal nutr - 
tional support. You can be sure she will be reminded of her FILIBON-a-day. . 
and that the up-to-the-minute formula covers 2uiritional defenses throughoi t 
pregnancy. 


FILIBON provides ferrous fumarate, an iron well-tolerated by even the most easil y 
upset patients. Each small, dry-filled capsule also includes vitamin K an! 
AUTRINIC® Intrinsic Factor Concentrate that enhances, never inhibits, B > 
absorption. For complete formula see Physicians’ Desk Reference, page 688. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pear! River, N.Y. (Lederle) 


OK 


FILIBON 
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josphorus-free BO Prenatal Capsules Lederle 


MONILIAL VAGINITIS 


a common problem increasing year by year' 


MYCOSTATIN 


SQUIBB NYSTATIN 


VAGINAL §specific / highly effective / safe 


TABLETS CANDIDIASIS is especially serious in diabetics .. . during 
pregnancy ... in the debilitated ... and when broad spectrum antibiotics have been 


administered in high dosage, with or without concurrent administration of cortisone or 
related steroids. 


CLINICAL RESULTS. In 26 patients (11 pregnant) with vagina! moniliasis, treatment with 
Mycostatin Vaginal Tablets was completely successful in 92% of cases. Marked to 
moderate improvement was shown in the remainder.” 


In a series of 59 patients with candidiasis (31 pregnant), intravaginal therapy with 
Mycostatin proved 100% successful in the pregnant patients; similar response was 
shown in 96.3% of the nonpregnant cases.° 


SUPPLIED: Each Mycostatin Vaginal Tablet —individually foil REFERENCES: 1. Lee, A.F., and Keifer, W.S.: North- 
wrapped contains Mycostatin, 100,000 units, and lactose, 0.93 Gm. west Med. 53:1227 (Dec.) 1954. ¢ 2. Caruso, L.J.: New 
Packages of 15 with applicator. Also available: Mycostatin Oral Tab- —_ York J. Med. 58:1688 (May 15) 1958. ¢ 3. Pace, HR., 


lets . . . Ointment . . . Dusting Powder .. . Powder for Suspension Schantz, S.1.: J.A.M.A. 162:268 (Sept. 22) 1956. 
Cream. 


Squibb Quality— the Priceless Ingredient 


“mycostatin ® 1S A SQUIBB TRADEMARK 
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A brighter 
“Good morning, 


999 
doctor! 


No complaints about 
* post-episiotomy, 

* tender hemorrhoids, 

* or fissured nipples when you prescribe 


® 
anostneric 


Americaine relieves surface discomfort quickly, sustains relief 
up to six hours with a single application—because only 
Americaine contains 20% dissolved benzocaine. 


What about sensitivities? None reported in over 11,800 pub- 
lished clinical cases'...negligible incidence in 10 years’ steadily 
growing use. 


Americaine Aerosol 


For quick spray application. Available in 3 oz. prescription size, and 
. . 5.5 oz. and 11 oz. dispensers. 


Americaine Ointment 
For simple manual application. Available in 1 oz. tube w/applicator. 
1. References on request. 


ARNAR-STONE LABORATORIES, INC..,. Mount Prospect, Il. 
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1 ready for 
D ES iW N immediate use to 


OINTMENT soothe, protect, 
Stimulate 


healing in— 
WOUNDS 

BURNS 
ULCERS 


(decubitus, diabetic, varicose) 
lacerated, denuded, | 
raw surface tissues 


UESITIN 


*complete report by bacteriologists on request. 
For samples of Desitin Ointment write... 


DESITIN CHEMICAL COMPANY 
812 Branch Avenue, Providence 4, R. |. 
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“SADDLE BLOCK 
ANESTHESIA 


XYLOCAINE HAS THESE ADVANTAGES — 


© Low binding affinity minimizes potential nerve injury. 


e Anesthetic effect is routinely rapid, profound and well tolerated. 


e It is completely stable in the presence of spinal fluid. 


The duration of “Xylocaine spinal” (60-90 minutes, followed by 
an additional 40 minutes of analgesia) is ideally suitable for 
obstetrical, gynecological and urological procedures, and for 
surgery of the lower abdomen. Complete information regarding 
administration and dosage available on request. 


Specially packed for spinal anesthesia in 2 cc. color break 
ampules; Xylocaine HCI 5% with glucose 7.5%, a sterile hyper- 
baric solution sp.g. 1.030-1.035. 


ASTRA PHARMACEUTICAL PRODUCTS, INC., WORCESTER 6, MASS., U.S.A. 


XYLOCAINE’ HCI 5% 


(brand of lidocaine*) WITH GLUCOSE 7.5% 


SEE | 
*u.s. PAT. NO. 2,441,498 MADE IN U.S.A. rE 
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CONDITIONS 


* Spontaneous abortion 

# Inflammatory diseases 
Infectious diseases 
Cardiovascular diseases 
Metabolic diseases 


CAPILLARY AND 
VASCULAR DAMAGE ARE 


COMMON FINDINGS 


In these stress conditions whether caused by 
nutritional deficiencies, environment, drugs, 
chemicals, toxins, virus or infections 
HESPERIDIN, HESPERIDIN METHYL CHALCONE 
or LEMON BIOFLAVONOID COMPLEX 
are indicated as therapeutic adjuncts for 
the control and management of the associated 
capillary and vascular damage. 


Sunkist and Exchange Brand Hesperidin 


and Lemon Bioflavonoid Complex Sunkist Growers 


are available to the medical profession PRODUCTS SALES DEPARTMENT 
PHARMACEUTICAL DIVISION 


in specialty formulations developed by 


leading pharmaceutical manufacturers. 
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DYCLONE 


dyclonine hydrochloride 


the unsurpassed topical anesthetic 


for 
instrumentations 
examinations 
pain 

pruritus 


DYCLONE does more...safely...than any 
other topical anesthetic because it is 


fast-acting 

long-acting 

antibacterial 

antifungal 

nonsensitizing 

supply...Dyclone Creme, tubes of 1 0z. with 


rectal applicator. Dyclone Solution, bottles 
of 1 and 8 oz. 


PITMAN-MOORE COMPANY 
DIVISION OF ALLIED LABORATORIES, INC. 
INDIANAPOLIS 6, INDIANA 
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in the menopause... 
transition without tears 


Milprem promptly relieves emotional distress 
with lasting control of physical symptoms 


e . 
® In minutes, Milprem starts to ease anxiety and 
p depression. It relieves insomnia, relaxes tense muscles; 
alleviates low back pain and tension headache. As the 


patient continues on Milprem, the replacement of estrogens 
S oplied in two potencies for dosage flexibility: 


’ PREM-400, each coated pink tablet contains 400 mg. Miltown checks hot flushes and other physical symptoms. 
' -probamate) and 0.4 mg. conjugated estrogens (equine). 


+ PREM-200, each coated old-rose tablet contains 200 mg. Easy dosage schedule: One Milprem tablet t.i.d. 


2wn and 0.4 mg. conjugated estrogens (equine). 
potencies in bottles of 60. in 21-day courses with one-week rest periods; during the 


rature and samples on request. rest periods, Miltown alone can sustain the patient. 


wn®+ conjugated estrogens (equine) 


® 
i) WALLACE LABORATORIES, New Brunswick, N. J. 


Chr -9224-69 
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standardization 


In all conditions requiring substitution 


therapy with thyroid hormone 


Supplied in Ya, Y2, 1, 2 and 5 grain strengths. 


‘\RMOUR PHARMACEUTICAL COMPANY KANKAKEE, ILLINOIS 


A Leader in Biochemical Research 
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VA 
GENTIAN VIOLET 


VAGINAL TABLETS 


The Only 
Specific Antimycotic 
Vaginal Tablet With 
A Gel Forming Base 


A new vaginal therapy specifically designed to pro- 
duce unmatched and outstanding results. Methyl- 
rosaniline chloride (gentian violet) has generally 
proved the most effective and specific agent for 
the treatment of vaginal candidiasis caused by the 
fungus Candida. 


Hyva Gentian Violet Tablets virtually eliminate 
the principal disadvantages of present gentian 
violet preparations. They may be handled without 
staining and have psychological and aesthetic 
acceptance. 


Hyva combines the fungicidal action of gentian 
violet (1.0 mgm.) with three active surface reduc- 
ing agents and bactericides.* These active ingre- 
dients have been incorporated into a mildly 
effervescent ‘gel’ forming base which provides 
for maximum and prolonged effectiveness. Shorter 
treatment time is required without the usual messi- 
ness normally experienced. 


One tablet intravaginally for 12 nights. When neces- 
sary one tablet twice daily may be recommended. 
Patient should take a Nylmerate Solution water douche 
on arising and preceding next tablet application. 


Prescribe Hyva Gentian Violet 
Tablets—boxes of 12 tablets 


hylbenzy.lammonium chloride (0.5 
ylenenonylphenol (10.0 mgm.) 
e Glycol Tert-Dodecylthioether { 
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WHEN THE 


SCALE SAYS 
“TOO MUCH... 
TOO SOON” 


... one of your biggest helps in guiding expect- 
ant mothers to improved dietary balance can be 
PET Instant Nonfat Dry Milk. 


PET Instant supplies all the essential nourish- 
ment of milk except the fat. Yet it has only half 
the calories of whole milk. 


Its high-quality protein helps combat fatigue 
and excessive appetite, and at the same time is 
most beneficial for adequate calcium absorption. 


In dry form, PET Instant can boost milk nour- 
ishment in prepared dishes, even many not 
ordinarily made with milk. Reconstituted, it is 
ideal for drinking and cooking. 


Your patients will like new PET Instant. It has 


a delicious, fresh-sweet flavor, mixes instantly 
and costs as little as 8¢ a quart. 


DISSOLVES 
INSTANTLY 


Instantized so it dissolves 
almost at the touch of water. 


36.5% Protein (in dry form) 

All the calcium and Pai 
B-vitamins of whole milk 

without the fat 


* 


©1959 
—PET MILK COMPANY ST.LOUIS I,MISSOURI— 
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QUALITY / RESEARCH / INTEGRITY 


new Aerosol SURFACAINE® 
safe, faster-acting topical anesthetic 


Application of Surfacaine by aerosol 
brings faster relief of superficial pain 
and itch than any other method, be- 
cause it permits wider dispersion of the 
anesthetic’s molecules. Thus, the medi- 
cation comes in contact with the affected 
area more readily. This rapid effect is 
Surfacaine® (cyclomethycaine, Lilly) 


particularly apparent in: 
e abrasions of the skin 
e thermal and chemical burns 


@ pain and itch of the vulvar or 
anal areas 


@ postsurgical wounds 
(especially episiotomies) 


Available in 2-ounce units. 


ELI LILLY AND COMPANY + INDIANAPOLIS 6, INDIANA, U.S.A 
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FURTHER OBSERVATIONS ON ADRENAL CORTICAL 
FUNCTION DURING PREGNANCY* 


JoserpH W. M.D., P. Curisty, M.D.,** 
DonaLp Loncson, M.B.,*** ELEANoR Z. WALLACE, M.D.,**** 
AND W. E. L. Gorpon, M.B.,***** New York, N. Y. 


(From the Departments of Medicine and Obstetrics and Gynecology, College of Physicians and 
Surgeons, Columbia University; the Presbyterian Hospital; and the Department of Medicine, 
State University of New York, College of Medicine at New York City) 


A NUMBER of workers have reported that adrenal hypertrophy occurs 
in certain species of animals during pregnancy.’ So far as the human 
being is concerned, Venning? was the first to report the finding of elevated 
glucocorticoids, as detected by bioassay, in the urine of pregnant women. This 
observation was confirmed by other investigators* * who used chemical 
methods for measurement of urinary metabolites of adrenal cortical steroids. 
On the other hand, Whiteley and Stoner® observed no significant increase in 
adrenal weight during the progress of gestation in women, and Dobriner and 
co-workers® could find no inerease in the C19 urinary metabolites of hydro- 
cortisone during the course of human pregnancy. 

With the development of methods for the determination of plasma 
steroids of adrenal cortical origin, increased plasma levels of free hydro- 
cortisone were found in plasma of women during the third trimester.*** In 

*Aided by grants from the National Institutes of Health. 


**John and Mary R. Markle Scholar in Medical Science. 


***Work performed during the tenure of a Schering Fellowship in Endocrinology. 
ent address, University of Manchester, United Kingdom. 


****Work performed during the tenure of a Damon Runyon Research Fellowship. 
ent address, State University of New York, College of Medicine at New York City. 


**#***Trainee, National Institute of Arthritis and Metabolic Diseases. 
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addition, increased responsiveness of plasma corticosteroids to intravenous 
ACTH was shown to oceur during the gravid state, the magnitude of response 
being similar to that seen in patients with Cushing’s syndrome due to bilateral 
adrenal cortical hyperplasia.** 


These steroidal findings, the suggestive evidence for decreased glucose 
tolerance, and the amelioration of such diseases as rheumatoid arthritis’® 
observed in pregnancy have suggested the existence of a “hyperadrenal state.” 
With the advent of more specific chemical and physiological techniques, the 
underlying mechanisms responsible for the apparent hyperadrenalism of 
pregnancy are becoming clearer. The purpose of this report is to describe 
a variety of steroid studies which may define more precisely the true functional 
level of the adrenal cortex in pregnancy and to correlate these observations 
with investigations previously reported in the literature. 


Material and Methods 


All subjects studied were patients in the Obstetrical or Gynecological 
Services of the Sloane Hospital for Women. None of the pregnant women 
showed evidence of pre-eclampsia or diabetes mellitus. Hospitalized patients 
were admitted for elective cesarean section or premature rupture of the mem- 
branes. The hospitalized nonpregnant women were admitted for elective 
gynecological surgery. 


Analytic Methods—The plasma and urinary 17-hydroxycorticosteroids 
are present in the free form or as conjugates with glucuronic acid. Unless 
specifically stated to the contrary, all values for plasma 17-OH-corticosteroids 
are given as free steroid, while those for urinary 17-OH-corticosteroids are 
expressed as total steroid (free plus glucuronide, the latter being the fraction 
of steroid released after beta-glucuronidase hydrolysis). Both the plasma 
and urinary 17-OH-corticosteroid levels were determined by the Peterson modi- 
fication'* of the Silber-Porter method.*® 


For partial identification of plasma hydrocortisone, quantitatively 
the chief circulating component of the free 17-OH-corticosteroid fraction, 
pools of normal and pregnancy plasma were chromatographed after extrac- 
tion in the Zaffaroni chloroform-methanol-formamide system.’® The ultra- 
violet light-absorbing areas on paper corresponding to hydrocortisone were 
eluted and quantitated by ultraviolet light absorption at 240 mp in a Beckman 
DU spectrophotometer. 


Procedures.—Adrenal cortical response was assessed by means of a 4 
hour intravenous infusion of 25 I.U. of ACTH™ with blood specimens for 
plasma 17-OH-corticosteroid determination being drawn at the beginning and 
end of the infusion. 


An effort was then made to simulate the conditions obtained during the 
intravenous ACTH test so that an appraisal could be made of the effects on 
steroid response to ACTH of the delayed rate of hydrocortisone metabolism 
which is characteristic of pregnancy.’” ** The water-soluble hemisuccinate 
and phosphate derivatives of hydrocortisone (100 mg.) were administered 
intravenously in 500 ml. of glucose and water to normal and pregnant sub- 
jects over a 4 hour period (the same period as was used for the intravenous 
ACTH tests). Plasma 17-OH-corticosteroid levels were measured in blood 
specimens drawn at the start and end of the infusion. 
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Results 


The average free plasma 17-OH-corticosteroid level for 50 nonpregnant 
subjects was 16 + 6.9 wg per 100 ml.,’° whereas the average value in 27 women 
studied during the third trimester was 37 + 7.6 ng per 100 ml. The values 
differed significantly (P<0.01) (Table I). 


That this difference was not due to Porter-Silber chromogens of a non- 
specific type was demonstrated by the finding that the same quantitative 
relation between pregnancy plasma and normal plasma was maintained after 
chromatographic separation and measurement of plasma hydrocortisone (23 
and 11 pg per cent, Table I). 


TABLE I. PLASMA 17-OH-CorTICOSTEROID LEVELS IN NORMAL SUBJECTS AND IN PREGNANT 
WoMEN DETERMINED BY THE SILBER-PORTER METHOD AND BY ULTRAVIOLET LIGHT 
ABSORPTION AFTER PAPER CHROMATOGRAPHY 


( SILBER-PORTER ) | AFTER CHROMATOG- 
(uG %) 8.D.* RAPHY %)t 
Normal 16.0 6.9 11.0 
Pregnancy, 2 37.0 7.6 23.0 
third trimester 


| PLASMA 17-0H-CS PLASMA 17-0H-CS 


*Difference is significant (P<0.01). 


+Recovery of steroid is approximately same in normal and in pregnant plasma (69% 
and 62%, respectively). 


TABLE II. Errect OF INTRAVENOUS CORTICOTROPHIN UPON PLASMA 17-OH-CorRTICOSTEROID 
LEVELS IN THE FIRST AND SECOND TRIMESTERS OF NORMAL PREGNANCY 


PLASMA 17-OH-CS (uG %) 
PATIENT BEFORE ACTH | AFTER ACTH 

First Trimester.— 

Va 33 51 

McK 17 45 

Cl 26 45 

Al 24 46 
Second Trimester.— 


34 56 
19 42 
37 61 
26 73 
32 74 
40 77 


A single plasma 17-OH-corticosteroid level may not in itself be a very 
accurate reflection of adrenal function. Response of plasma steroid level to 
maximal ACTH stimulation under standard conditions has been shown to be 
a fairly reliable index of adrenal cortical activity.***® Studies of adrenal 
cortical response showed that plasma corticoid rise after ACTH in 4 women 
in the first trimester remained within normal limits (Table II). Study of 6 
women in the second trimester showed a gradually increasing response with 
some normal and some exaggerated corticoid rises after ACTH (Table II). 
In the third trimester, an apparent hyperresponse was found in all 9 patients 
studied (Table III). This excessive reaction was reminiscent of that seen 
in patients with Cushing’s syndrome associated with bilateral adrenal hyper- 
plasia, and was suggestive of an increased sensitivity of the adrenal to 
ACTH.”° However, the administration of prednisone partially suppressed the 
exaggerated response in 2 pregnant women (Table III) but did not materially 
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reduce it in Cushing’s syndrome.”” 71. The degree of suppression by prednisone 
observed in pregnancy was intermediate between that of the normal subject 
(in whom suppression of steroid response to ACTH after prednisone is marked) 
and the patient with Cushing’s syndrome. 


TABLE III. Errect or 4 Hour INTRAVENOUS ACTH INFUSION ON PLASMA 17-OH- 
CORTICOSTEROID LEVELS IN THE THIRD TRIMESTER OF NORMAL PREGNANCY 


PLASMA 17-OH-CORTICOSTEROIDS (uG %) 
AFTER PREDNISONE 
PATIENT BEFORE ACTH AFTER ACTH BEFORE ACTH | 
30 36 
33 22 
42 
32 
46 
33 
32 
43 
33 
Average 36 


*Average increment, 53, is significantly greater than average increment in a group 
40 normal subjects (increment 29). 


Study of 15 women in the postpartum period revealed that the increased 
ACTH response gradually reverted to normal within one week after delivery 


(Table IV). 


TABLE IV. Errect or 4 Hour INTRAVENOUS ADMINISTRATION OF CORTICOTROPHIN ON PLASMA 
17-OH-COSTICOSTEROID LEVELS IN THE POSTPARTUM PERIOD 


PLASMA 17-0H-CS (uG %) 
NO. DAYS | 
PATIENT POST PARTUM BEFORE ACTH | AFTER ACTH 
Bo 
Re 
Br 


Ag 
Gi 


Bl 
Fe 


Al 
Pr 


Fe ( f 
Eg 41 


In the study in which we attempted to reproduce approximately the con- 
ditions of the ACTH test with exogenous steroid (see Materials and Methods), 
20 normal and 20 pregnant subjects received infusions of 100 mg. of hydro- 
cortisone over 4 hours. Fig. 1 shows the results of plasma 17-OH-corticosteroid 
measurement at zero and 4 hours. The rate of plasma 17-OH-corticosteroid 
rise was greater in pregnant than in normal women. Fig. 2 shows the results 


k ACTH 
14 
a 2 40 82 
| 2 24 50 
| 
| | 3 30 71 
| a 22 65 
Gr 4 28 73 
Lu 4 28 75 
Ca 5 19 45 
| Sp 6 28 60 
| 7 29 58 
7 13 53 
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5 
of the 4 hour ACTH test in the third trimester for comparison. Again, the 
rate of plasma 17-OH-corticosteroid rise was greater than normal. In both 
studies the rate of steroid increase in pregnancy was significantly in excess 
of normal (P<0.01). 

In assessing the level of adrenal cortical function, two indices have 
generally been used. The plasma 17-OH-corticosteroid level is a measure of 
the quantity of hormone circulating at the moment the blood is drawn. This 
level is affected by the rate of adrenal secretion and by the rate of disap- 
pearance of the steroid from the plasma compartment.’® The urinary corticoid 
value has been regarded as a cumulative measure of adrenal cortical activity 
over a 24 hour period. It must be considered to be the algebraic sum of 
adrenal secretion, metabolism of the hormone peripherally, and its excretion 
by the kidney. For more complete evaluation of the state of adrenal function 


CORTISOL 100 mgm I.V. 


120 


@ 


” 
oO 
= 
9 
nm 60 
= 
” 
a 


0:0 PREGNANT 
@:@ NORMAL 


J 
4 


TIME,HOURS 
Fig. 1.—Rate of rise of plasma 17-OH-corticosteroid level following the infusion over 4 


hours of 100 mg. hydrocortisone. Rate of increase of steroid level is significantly greater in 
pregnant than in normal subjects (P<0.01). 


both urinary and plasma determinations should be used ideally. In the present 
study, 24 hour urine specimens were obtained from 10 normal and 10 preg- 
nant subjects on the day before and the day of standard ACTH tests. Total 
(free and conjugated) urinary 17-OH-corticosteroids were determined in 
these specimens (Table V). In spite of the fact that the resting plasma levels 
were elevated and the response to ACTH exaggerated, response of the total 
urinary corticosteroids was not excessive when compared to the normal. The 
significant elevation of control urinary corticoids (before ACTH) over the 
normal may be the result of nonspecific Porter-Silber chromogens, the levels 
of which are not affected by ACTH administration. In patients with Cush- 
ing’s syndrome, by contrast, the excessive response of plasma 17-OH-corti- 
costeroids to ACTH is reflected in an exaggerated response of urine corti- 
coids.”* 
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It should be re-emphasized that the plasma corticosteroids as determined 
by the method used’ are not conjugated, while the urine measurement in- 
cludes total (free plus glucuronide) steroid. To explain the apparent con- 
tradiction between exaggerated free plasma steroid response and normal total 
urine steroid response a study was made of the proportion of steroid in the 
free and in the conjugated (glucuronide) fraction of urine after an intra- 
venous load of 100 mg. of hydrocortisone. The hormone was administered 
in an intravenous injection over a 2 minute period to 6 normal and 6 preg- 
nant women in the third trimester. Urine specimens were collected over a 
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Fig. 2.—Plasma 17-OH-corticosteroid response to infusion of 25 I.U. ACTH over a 4 
hour period. Sold lines represent the 9 pregnant women tested, shaded area indicates plasma 
steroid response in 40 normal individuals. Rate of increase of plasma steroid level is signif- 
icantly greater in pregnant than in normal subjects (P<0.01). 


period of 8 hours. In the normal individuals, the ratio of urinary corti- 
costeroid glucuronide to free steroid was 3:1. In the pregnant women the 
ratio was 2:1. This observation suggested that a greater percentage of 
exogenous (and by extension, of endogenous) hydrocortisone escaped con- 
jugation in late pregnancy. This finding confirmed studies of Migeon and 
associates’? and may explain the elevated urinary glucocorticoid level found 
in pregnancy by bioassay. In the bioassay used by Venning? free corti-: 
costeroids are not removed prior to hydrolysis, and these free steroids (e.g., 
hydroevrtisone) are probably more potent than the conjugated derivatives. 
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It is possible that the inerease in biologically active glucocorticoid described? 


may be related to the increased proportion of free steroid excreted in the 
urine near term. 


TABLE V. ErFrrect or 4 Hour INTRAVENOUS INFUSION OF CORTICOTROPHIN ON URINARY 17-OH- 
CORTICOSTEROID VALUES IN NORMAL SUBJECTS VS. PREGNANT WOMEN IN THE 
THIRD TRIMESTER 


URINARY 17-OH-CORTICOSTEROIDS (MG. PER 24 HOURS) 
NORMAL SUBJECTS | PREGNANT WOMEN 
BEFORE ACTH | AFTER ACTH | BEFORE ACTH | AFTER ACTH 
6 13 
18 
14 
12 
22 
10 
17 
a 
17 
18 
Average* 6 16 


* 
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Average urinary steroid values before ACTH are significantly different in the two 
groups (P<0.01), but levels after ACTH do not differ significantly. - 


Comment 


From the experimental data presented above certain conclusions emerge: 
(1) the level of free plasma corticoids is distinctly above normal in late 
pregnancy; (2) plasma corticoid levels after ACTH stimulation are also 


greater than normal; (3) in contrast, total (free and conjugated) urinary 
corticosteroid values in late pregnancy are somewhat greater than those 
found in nonpregnant subjects, but after ACTH stimulation these values are 
no higher than normal. The proportion of free urinary corticosteroid appears 
to be increased in pregnancy. 


It may be possible to reconcile some of these apparent contradictions. 
The slower than normal rate of disappearance of hydrocortisone from plasma 
in pregnant women'® '® may account satisfactorily, or at least in part, for the 
excessive plasma steroid response to ACTH. Hydrocortisone secreted by the 
ACTH-stimulated adrenal might be expected to persist for a longer period 
in the plasma compartment, giving the illusion of increased adrenal response 
to corticotrophin. Since free hydrocortisone levels in plasma are elevated, 
the proportion of free corticosteroid in urine is increased, but this increase 
is presumably insufficient to raise the urinary value of total (free plus con- 
jugated) corticoid after ACTH to an excessive degree. However, the slower 
rate of hydrocortisone disappearance from pregnancy plasma does not appear 
to account entirely for the elevated resting plasma steroid levels observed 
during gestation,’-'* since in the presence of severe hepatic disease’ and in 
hypothyroidism,”* in which hydrocortisone clearance from plasma is also 
delayed, normal plasma 17-OH-corticosteroid levels are generally found. In 
addition, cirrhotic and hypothyroid patients usually show normal (not ex- 
cessive) plasma steroid response to ACTH.'® 


JAILER ET AL. 
It is generally accepted that one of the mechanisms controlling the re- 
lease of ACTH from the anterior pituitary is the level of circulating adrenal 
glucocorticoid.** In man it has been shown that the ACTH content of blood 
is elevated in the absence of adrenal corticosteroids (i.e., in patients with 
Addison’s disease”>) and that this high ACTH level can be reduced by steroid 
administration.*° It is conceivable that the steroidal influence on ACTH re- 
lease is altered during pregnancy in such a way that the high plasma steroid 
level does not suppress ACTH production as it does in the normal. Under 
normal conditions one would expect the high plasma corticoid level to result 
in ACTH suppression so that the stimulus to the adrenal cortex would be re- 
duced and the level of plasma steroid ultimately brought back to normal. 
In pregnancy the “feed-back” mechanism may be “set” at an abnormal level. 
Some support for this assumption may be found by analogy in the observa- 
tion that pituitary melanophorotrophic hormone (MSH) has been reported 
to be increased occasionally in the blood of pregnant women.*’ Although 
high levels of blood ACTH have not been consistently found in pregnaney, 
the analogy seems pertinent in that MSH secretion, like ACTH release,*® can 
also be suppressed by corticosteroid administration.** 


There is no direct evidence to explain how such an alteration in homeostasis 
might come about in pregnancy. It is perhaps relevant to draw a parallel 
between pregnancy and the results of administration of estrogenic hormones. 
In the latter situation two groups of workers have observed levels of plasma 


free 17-OH-corticosteroids as high as or higher than those found in gesta- 
tion.?® *° Sinee circulating estrogen is demonstrably increased in pregnancy 
it is tempting to raise the question of whether this increase in endogenous 
estrogen is the cause of the increased blood corticosteroid level. Much more 
evidence is required to substantiate this hypothesis, especially in view of the 
fact that a very large number of hormonal and other metabolic changes occur 
during gestation. Any one of these may finally be found to be more directly 
related to the elevation of plasma corticosteroids than the increase in estrogen 
secretion. 

In searching for an explanation for the possibly altered homeostatic rela- 
tionship between the adrenal cortex and the anterior pituitary in pregnancy, 
it is perhaps pertinent to recall that pregnant women exhibit no clear-cut 
evidence of hyperadrenocorticism despite the observed high levels of plasma 
hydrocortisone. Similarly, patients treated with estrogen have high plasma 
corticosteroid levels*® *° but show no clinical signs or symptoms of excessive 
adrenal cortical activity. Further, pregnancy and the administration of 
estrogen are both associated with definite increases in the blood level of 
protein-bound iodine,’ ** but there is no clinical evidence of thyrotoxicosis 
under either of these conditions. It is possible that although the levels of 
both thyroxine and hydrocortisone are elevated, these hormones are not com- 
pletely active biologically in the physical state in which they exist during preg- 
naney and during the administration of estrogens. Estrogenic hormones* 
and pregnanecy™* have been shown to bring about an increase in serum thy- 
roxine-binding protein, a finding which may explain in part the high levels 
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of PBI. At this time, analogous changes in protein binding of corticosteroids 
during pregnancy are controversial. Daughaday* claimed that corticosteroid 
binding in pregnancy does not differ from the normal, but Slaunwhite and 
Sandberg,*® using a different method, observed increased binding of hydro- 
cortisone to protein in pregnant women. 

There is further cireumstantial evidence in support of the hypothesis that 
in pregnaney (and in estrogen-treated subjects) adrenal cortical steroids 
may not be able to exert their full biological effects. Curry and Beaton*’ 
have reported a marked resistance to certain biochemical effects of admin- 
istered cortisone in pregnant rats. The placenta appears to be essential for 
maintenance of this cortisone resistance. Pregnant women have also been 
reported to show cortisone resistance.** °° In studies to be published, Gutman 
and Jailer*® have observed that treatment of mice with diethylstilbestrol 
prevents the deposition of liver glycogen which usually accompanies the ad- 
ministration of cortisone to fasted animals. 

From these observations it is perhaps reasonable to advance tentatively 
the following hypothesis: that although free plasma hydrocortisone is in- 
creased during pregnancy or estrogen administration the biologically effective 
level is within normal limits. This assumption would account for the lack 
of real symptoms and signs of hypercorticism in these two states. It might 
also account for the apparent failure to inhibit pituitary ACTH release pre- 
sumed to exist during pregnaney and after estrogen administration. One 


would then be confronted with the apparent paradox of seemingly high levels 
of plasma hydrocortisone, perhaps 50 per cent of which are relatively inert 
biologically, so that the hormone is not capable of exerting either its in- 
hibitory effects upon the cells of the adenohypophysis or its widespread 
metabolic effects upon other tissues of the body. 


Summary 


1. Free plasma hydrocortisone levels are increased in the third trimester 
of pregnancy. 


2. There is an apparent exaggeration of free plasma 17-OH-corticosteroid 
response to ACTH in the third trimester which disappears by the end of the 
first week post partum. The excessive response may be partly accounted for by a 
delay in the clearance of hydrocortisone from plasma in late pregnancy. 


3. Free urinary corticoid values are increased in late pregnancy, but 
the response to ACTH of total urinary corticoids (free plus glucuronides) 
is no greater than normal. 


4. The hypothesis is advanced that there may be in late pregnancy a 
resistanee to the effects of hydrocortisone upon various tissues (e.g., the an- 
terior pituitary), perhaps because some physical factor, as yet unknown, 
renders a portion of the circulating corticosteroid biologically inert. 


We wish to express our gratitude to Merck & Co., Inc. and to the Upjohn Company 
for generous supplies of steroid hormones and of corticotrophin. Miss Elsie ©, Ewen rendered 
valuable technical assistance. 
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SERUM LACTIC DEHYDROGENASE IN PREGNANCY 


EucENnE B. Linton, M.D., AND EMERY C. MILLER, JR., M.D., 
WINSTON-SALEM, N. C. 


(From the Departments of Obstetrics and Gynecology and Medicine of the Bowman Gray 
School of Medicine of Wake Forest College and the North Carolina Baptist Hospital) 


ITHIN the last several years there has been an increased interest in the 

study of blood levels of enzymes in disease, as well as in the study of the 
normal enzyme level in the healthy individual. Different organs contain vary- 
ing concentrations of many enzymes, each organ or tissue having a spectrum of 
its own, There is also a normal base-line level of many enzymes in the pe- 
ripheral circulation. 

Borglin' studied serum transaminase activity in normal pregnant women 
and found the activity to be within accepted normal limits. He found there 
was a rather marked degree of elevation in some eases of toxemia. These de- 
terminations in toxemic patients returned to normal after the toxemia had 
subsided. Borglin attributed the rise in serum transaminase to toxemic liver 
damage. 

Serum lactic dehydrogenase determinations are run in this institution by 
the method outlined by White.* Our laboratory finds an average normal value 
of 117 units, with an upper limit of 200 units and a lower limit of 60 units.? 
We thought it would be interesting to run determinations on normal pregnant 
women. 


For the purpose of this study 33 patients in all stages of pregnancy were 
chosen. Blood samples were taken in the usual manner from the antecubital 
vein, and serum was separated and stored at —4° C. until determinations could 
be run. 

Divided by trimesters, there were 2 patients in the first, 12 in the second, 
and 19 in the third trimester. Four of these patients had pre-eclamptic tox- 
emia. Table I shows the results obtained. 


TABLE I 


TRIMESTER OF PREGNANCY 
FIRST SECOND | THIRD TOXEMIA 
Number of cases 2 ‘ 4 
LDH range (units) 95-115 -19% -14¢ 88-193 
Average LDH (units) 105 : 122 


There were no readings above the high normal of 200 and none below 60. 
Though statistically not significant, no abnormal readings were encountered 
in the 4 patients with toxemia. 
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Comment 


If the enzyme content of normal term placental tissue were completely 
known, it might well be possible to follow, throughout pregnancy, the serum 
level of one or more enzymes present in placental tissue in high concentration. 
[f placental degeneration plays a role in the etiology of toxemia of pregnancy, 
the destruction of placental tissue might lead to significant rises in serum 
enzyme levels. Such determinations of serum enzymes would be of obvious 
diagnostic and prognostic value in the management of toxemia. Lactie de- 
hydrogenase is found in the placenta in fair concentration, and a larger group 
of toxemia patients, or patients with more severe toxemia, might show some 
elevations of this or some other enzyme. 


Conclusion 


Serum lactic dehydrogenase levels in the peripheral circulation of normal 
pregnant women in all trimesters of pregnancy are not elevated. 


Addendum.—Since the submission of this paper to the publishers, the following 
articles have appeared on the subject: “Lactic Acid Dehydrogenase During Pregnancy 
and Puerperium,’4 “Serum Lactic Dehydrogenase Activity During Pregnancy and in the 
Newborn,”5 and “Serum Lactic Dehydrogenase in Pregnancy.”6 In general, the paper 
by Littleé and the paper by Smith, Schwartz, and Schwartz‘ are in agreement with our 
findings. However, the paper by Hagerman and Wellington5 is not entirely in agree 
ment. This leads one to the conclusion that the study of enzyme activity during preg 
nancy has only barely begun. It is hoped that new information will be forthcoming 
from many investigators and that worthwhile information will be obtained. 
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THE DIRECT EFFECT OF HYPERTONIC SODIUM CHLORIDE 
ON SPONTANEOUS CONTRACTILITY IN HUMAN 
AND RAT MYOMETRIUM* 


H. Henpricks, M.D., AND 
Gary J. Tucker, A.B.,** CLEVELAND, Oro 


(From the Department of Obstetrics and Gynecology, Western Reserve University School of 
Medicine ) 


N A previous communication it has been reported that the intravenous in- 
fusion of hypertonic sodium chloride is capable of enhancing uterine action 
in the pregnant woman.'| The assumption has been that the increased con- 
tractility is an indirect effect, mediated through the action of the hypertonic 
solution upon osmoreceptors in the region of the anterior hypothalamus, cul- 
minating eventually in the release of antidiuretic hormone and oxytocin from 
the neurohypophysis. 

In diseussions of the general problem, the question has frequently arisen 
as to whether such increase in uterine contractility may not be brought about 
by direct action upon the myometrium, rather than by utilization of the 
indirect pathway through the neurohypophysis. The question was also raised 
briefly by Abrahams and Pickford,? who, in their in vivo work with dog uteri, 
felt that the factor of direct myometrial stimulation had not been completely 
eliminated. 

An early approach to the problem was offered by Dale’ in 1913. A more 
pertinent study was reported in 1956 by Hughes, McDowall, and Soliman,‘ 
who, working principally with guinea pig uteri, found that the myometrial 
response to repeated doses of histamine or acetylcholine is much reduced after 
the preparation has soaked for some time in Krebs’s solution, but that the re- 
sponsiveness can be restored by lowering the sodium content of the solution. 

The present paper reports the observed effects of increasing concentra- 
tions of sodium chloride upon the myometrial contraction pattern in rat uteri 
and in strips of human myometrium. 


Materials and Methods 


The human material consisted of 17 fresh strips of myometrium secured 
at cesarean section from 11 uteri. Specimens were obtained from both longi- 
tudinal and transverse diameters of the contractile portion of the uteri. Mate- 
rial from either diameter proved to be equally satisfactory for the purposes 
of this study. 


*Supported in part by a grant from the National Institutes of Health, H-1914. 
**Macy fellow, 1958, Western Reserve University School of Medicine. 
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In the animal work, single uterine horns of the rat were employed. Of 
the 30 rat preparations, 22 were from diestrous animals and 8 from animals 
in the estrous stage. 

The studies are carried out in a water bath, maintained by an electrical 
thermal regulator at a temperature of 37° C. The myometrium is placed in a 
large test tube in a volume of 150 ¢.c. of Ringer’s solution through which oxy- 
gen is bubbled continuously (Fig. 1). The muscle strip, approximately 20 
by 4 by 2 mm., already fixed at the bottom of the tube, is attached at its 
upper end to a rubber diaphragm. The diaphragm is continuous with a fluid 
system terminating in the negative phase of a Sanborn differential pressure 
transducer. When the muscle contracts, it produces a negative pressure in the 
fluid system proportional to the intensity of the contraction. This negative 
pressure acts upon the negative phase of the pressure transducer, and is thus 
recorded as a “positive” contraction wave on the Sanborn recording system. 


RUBBER DIAPHRAGM 


O2 SOURCE DIFFERENTIAL 
PRESSURE 
TRANSDUCER 


MUSCLE STRIP 


SANBORN RECORDER 


Fig. 1—The muscle strip is placed in oxygenated Ringer’s solution at 37° C. A mus- 
cular contraction, by pulling against the latex diaphragm, induces a negative pressure within 
the fluid system. By incorporating the negative phase of a differential pressure transducer 
into the system, it is possible to record “positive” contraction waves. 


Such a pressure system results in a more accurate recording of the true 
shape of the contraction wave than does a kymograph system employing a 
long lever arm. (The inaccuracies of the standard kymograph records be- 
come most apparent when the kymograph has been employed to record wide 
deflections.) Faithful reproduction of tension alterations may also be obtained 
by the direct use of a strain gage system, as employed by Bengtsson.’ Re- 
cordings made by the method described here show an undistorted wave form, 
and may even approach quite closely the shape of the uterine contractility 
wave in vivo as recorded in the amniotic fluid pressure (Fig. 2). 

After being fixed in position, the muscle strip is adjusted (in oxygenated 
Ringer’s solution) to an approximate ‘‘resting length,’’ i.e., at a tension where 
it is neither contracting nor relaxing following overdistention.® After a nor- 
mal contractility pattern has become evident (usually requiring 30 to 60 min- 
utes in human myometrium, but being almost immediate in the rat uterus), 
nothing further is done until a satisfactory control record is obtained. The 
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first part of each of the tracings shown in Figs. 3-7 represents such a control 
period. Following the control record, the concentration of NaCl is altered 
by varying amounts.* 


Results 


Ringer’s solution has a NaCl concentration of 0.86 per cent. When the 
sodium chloride concentration was increased to 1.93 per cent, uterine activity 


HUMAN MYOMETRIUM 


AMNIOTIC FLUID PRESSURE (mm. Hg.) 


7-10-58 


TIME — MINUTES 
Fig. 2.—The upper part of the illustration is a recording of the activity of a strip of 


human myometrium taken at the time of cesarean section. The lower tracing, quite similar 
in form, is a record of the amniotic fluid pressure in a human labor at term, 


RAT UTERUS HUMAN MYOMETRIUM 


To 
1.93% NaCl 


1.57% NaCl 
| 7-3-88 


TIME — MINUTES TIME — MINUTES 
Fig. 3. Fig. 4. 


Fig. 3.—Exposure of a fresh rat uterine horn to 1.93 per cent NaCl suppressed evident 
uterine activity almost immediately. After a 10 minute exposure to this concentration, the 
preparation was returned to Ringer’s solution, where satisfactory recovery took place in about 
3 minutes. After a second such trial, however, recovery was considerably less satisfactory. 

Fig. 4.—When the concentration of NaCl in the Ringer’s solution was increased to 1.57 


per cent, the regular contraction pattern gave way to a rapidly rising tonus and many tiny 
incomplete contractions. 


*In the early part of the study, the NaCl concentration was increased by the addition 
of known amounts of a 3 per cent saline solution at the same temperature. To make sure that 
none of the observed results was due to simple alteration (by dilution) of calcium concentra- 
tion, new solutions were prepared in which calcium concentration was altered in the same 
Proportion as in the muscle strip studies. It was found that the calcium concentration had 
not been sufficiently reduced to alter the muscle contractility to any significant degree. In 
the later studies, the dilution problem was eliminated by the direct addition of known amounts 
of NaCl crystals to Ringer’s solution. The results by hoth methods were entirely comparable. 
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was quickly suppressed in both human and rat preparations, the suppression 
becoming evident in some instances in less than a minute (Fig. 3). The same 
suppression of contractility was observed at NaCl concentration 1.57 per cent, 
but the speed of suppression was not quite as great. In one case, shown in 
Fig. 4, the suppression was associated with a steadily rising tonus and with 


HUMAN MYOMETRIUM 


TO 
122% NaCl 
4 


TO 
RINGER'S 
> 


TO 
1.22% NaCl 


TO 
RINGER'S 


TO TO 
1.14%. NaCl RINGER'S 


TO 
1.00% NaCl 


TIME — MINUTES 


: Fig. 5.—In this specimen of human myometrium, the muscle recovered in Ringer’s solu 
tion to a fair degree after exposure to 1.22 per cent NaCl. Subsequently, exposure to 1.14 per 
—e of NaCl suppressed the contractility, while 1.00 per cent NaCl had littl 
effect. 


the appearance of frequent tiny contractions which became practically ob- 
literated by the tonus increase. This concentration usually caused the con- 
tractility pattern to disappear within a short time, but in one of the hardier 
rat specimens the contractility pattern persisted at a much reduced level. 
When the concentration of the NaCl in the Ringer’s solution was in- 
creased to 1.22 per cent, the contractility was reduced significantly in almost 
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RAT UTERUS 


TO TO 
100% NaCl RINGER'S 


TO 
RINGER'S 


TO 
107% NaCl 


TO 
114% NaCl 


TO 
RINGER'S 


TO 
122% NaCl 


Oz 


STOPPED 
TO 


RINGER'S 


7-25-58 


TIME — MINUTES 


Fig. 6.—In this rat uterine horn, NaCl concentrations of 1.00 and 1.07 per cent were 
without evident effect on the contractility pattern. The pattern was altered significantly by 
a NaCl concentration of 1.14 per cent, and severely damaged by exposure to 1.22 per cent NaCl, 
from which the muscle never fully recovered. 


RAT UTERUS 


To 
114% 


NORMAL RINGER'S 


To 
114% Na Ci 


JULY 1958 


TIME — MINUTES 


Fig. 7.—Showing the effect of repeated exposure to abnormal concentrations of NaCl, In 
the initial exposure to 1.14 per cent NaCl, there was only a slight diminution of muscle con- 
tractility, which was followed by excellent recovery. When exposed for a second time to 
the 1.14 per cent NaCl concentration, however, the contractility was seriously impaired. 
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all instances (Figs. 5 and 6). In a NaCl concentration of 1.14 per cent (Fig. 
7), some of the preparations became completely immobilized, while others 
seemed little affected. Figs. 5 and 6 illustrate in more detail the responses 
which were observed in the more critical concentrations. 

At some of the lower concentrations tested (range 1.07 to 1.22 per cent 
NaCl), there was a tendency for the relatively fresh preparations to show an 
initial lowering of contractility, followed by a return in the direction of nor- 
mal function (although not necessarily complete recovery). 

It became apparent that in general the rat uteri were able to tolerate 
greater stresses than the human myometrial preparations as employed in this 
study, both in their survival time and in resistance to alterations of the sodium 
chloride concentrations. For example, NaCl concentration of 1.07 per cent 
had little effect on the rat uteri, while almost all the human myometrial 
specimens exhibited definitely reduced contractility at that degree of hyper- 
tonicity. In both types of preparations the muscle became increasingly af- 
fected by increasing concentrations of NaCl as fatigue developed. 

Sodium chloride concentrations between 0.93 per cent and 1.00 per cent 
had no demonstrable effect on contractility. 

Similar results were obtained when the testing was carried out in a small 
series with human stored plasma. 


Comment 


The failure of any degree of increased NaCl concentration to increase myo- 
metrial action should help to rule out any ‘‘direct’’ stimulation by hypertonic 
saline of the pregnant human uterus. 

In this connection, it is a matter of interest to consider the recent report 
of Aburel, Mirescu, and Elias,’ who induced or enhanced labor by infusion of 
up to 300 ¢.c. of a 20 per cent solution of sodium chloride (60 grams) at the 
rate of 50 drops per minute between the membranes and the lower uterine seg- 
ment. If labor was enhanced within 2 to 3 hours, it was believed that the 
action was brought about from the stimulation of the baro- and chemoreceptors 
in the lower uterine segment. While it is possible that dilatation of the lower 
portion of the uterus (as well as the wide stripping of membranes which was 
employed) may have had some stimulatory effect, the volume of fluid employed 
was given slowly enough to be quite easily absorbed and thus it would not pro- 
vide enough distention to be particularly effective. Once absorbed, however, 
the hypertonic solution would act in the same manner as though it had been 
administered intravenously. From the evidence available, a more logical ex- 
planation would be that uterine action in these cases was enhanced by the in- 
direct pathway, i.e., the route through the neurohypophysis. 


Summary 


1. Human and rat myometrial specimens were studied, first in Ringer’s 
solution and then in Ringer’s solution in which the concentration of sodium 
chloride had been increased. 

2. No increased concentration of sodium chloride was found which would 
enhance myometrial contractility. 

3. At NaCl concentrations above 1.00 per cent, there was found progres- 
sive deterioration of the muscle contraction pattern. Human myometrial 
strips were affected at a NaCl concentration of 1.03-1.07 per cent. Rat uteri 
began to be affected at a NaCl concentration of 1.07-1.14 per cent. At higher 
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Number | 


concentrations there was progressive diminution of muscle function until the 
concentration of 1.93 per cent was reached, at which contractions ceased al- 
most immediately. 


4. The failure of hypertonic saline to exert any direct stimulatory effect 
upon myometrial tissue in vitro helps indirectly to provide support for the 
contention that the enhanced uterine contractility which follows the intra- 
venous infusion of hypertonic saline is due to a central rather than a local 


action, and is probably brought about through release of hormones from the 
posterior pituitary. 
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OBSERVATIONS ON THE SPONTANEOUS MOTILITY OF 
HUMAN UTERINE MUSCLE IN VITRO* 


E. L. Corry, Pu.D., Harry S. McGaucuey, JRr., M.D., AND 
W. Norman TuHornTon, Jr., M.D., CHARLOTTESVILLE, VA. 


(From the Departments of Physiology, and Obstetrics and Gynecology, School of Medicine, 
University of Virginia) 


N A series of studies designed to determine the effects of various sedative, 
analgesic, and anesthetic agents,’® as well as certain hormonal preparations,"' 
on human myometrial strips excised from both gravid and nongravid uteri, 
satisfactory ‘‘control’’ records were secured in each instance prior to exposure 
of the muscle samples to the materials selected for evaluation. The present 
report is based on an analysis of these ‘‘normal’’ (pre-experimental) records. 


Methods 


Musele strips approximating 5 to 6 em. in length were obtained from 
gravid and nongravid uteri either at cesarean section or following hysterec- 
tomy. They were suspended (within 5 to 15 minutes) in oxygenated Locke’s 
solution at 37° C. and so arranged as to actuate a light ink-writing lever held 
by gravity against a kymograph drum moving at a rate of 2.2 em. per minute. 
Such tissue samples exhibited little or no spontaneous activity for varying 
periods of time. Commonly, and characteristically in the case of samples from 
gravid uteri, the strips remained quiescent for as much as 2 to 3 hours before 
a satisfactory record of muscle motility could be secured. ‘‘Normal’’ records, 
obtained before any experimental procedures were carried out, served as the 
basis of the present study. 

Analysis of these control records consisted in the determination of 2 fae- 
tors: (a) frequeney, and (b) magnitude of contraction (degree of muscle 
shortening). The former was ascertained by means of measuring the elapsed 
time during 5, 10, or more complete waves on the record and expressing ‘‘fre- 
quency of contraction’’ as the average fraction of a complete contraction- 
relaxation wave occurring within one minute. Height of contraction was de- 
termined by measuring the height in millimeters of the contraction waves as 
they appeared on the kymographiec record. The mean value for each tissue strip 
was then recorded as the ‘‘average height of contraction.’’ This latter figure 
was considered to be a valid index for comparing the activity of individual 
tissue samples, since the recording system was kept uniform throughout, elimi- 
nating variations in the mechanical advantage of the lever, and hence: in the 
amplification of muscle shortening as seen in the records. 

The hospital record of each patient was subsequently consulted to ascer- 
tain such possibly significant factors as age, condition of the endometrium 
(whether in the proliferative or secretory phase), previous pregnancies and 
labors, uterine disease, anesthetic employed at operation, and race. 


*This investigation was supported in part by a research grant (H-2620) from the Na- 
tional Heart Institute, National Institutes of Health, United States Public Health Service. 
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Despite full appreciation that the in vitro activity of tissue samples within 
an artificial medium may differ quantitatively from that obtaining in vivo, it 
was nevertheless hoped that these procedures and analyses might yield further 
insight concerning the influence of the above factors on the spontaneous ac- 
tivity of the human uterus. 


Results 


The Nongravid Uterus.—Spontaneous activity was recorded from 115 of 
119 samples excised from the nongravid uteri of women 27 to 77 years of age. 
In these 115 muscle strips frequeney of contraction averaged 0.49 per minute 
with an average height of contraction of 20.5 mm. according to the lever system 
employed throughout the study. 


Age and Myometrial Activity.—The age of patients from whom myometrial 
strips were secured proved to constitute a factor definitely influencing both 


AGE (years) 


TIME (Smin.) 


Fig. 1.—Spontaneous motility exhibited by myometrial strips excised from the nongravid 
uteri of women 27 to 77 years of age. The reduced amplitude together with increased fre- 
quency of contraction with increasing age is illustrated. 
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frequency and height of spontaneous contraction. That this was readily ap- 
parent is shown in Fig. 1. Further, when all patients were arbitrarily divided 
into 4 categories, the effects of age became even more striking. Thus, in 115 
trials, the average height of contraction was found to decrease from 33.1 to 
4.1 mm. between the ages 27-37. and 60-77 years (Fig. 2). On the other hand, 
frequency of contraction increased in these age groups from 0.37 to 0.66 per 
minute (78.4 per cent). 


It was concluded that the capacity of human uterine muscle for spontaneous 
shortening is decreased with age, and that the activity of myometrial samples 
from old, postmenopausal women is characterized by relatively rapid, feeble 
contraction waves 


The Ovarian Cycle and Uterine Motility.—Fifty-three uteri exhibited endo- 
metria in either the proliferative or secretory phase on the basis of microscopic 
examination, 30 in the former and 23 in the latter condition. Samples from 
uteri with proliferative endometria had an average frequency of contraction 
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Fig. 2.—Graphic representation showing the influence of aging on the spontaneous activity 
of myometrial tissues excised from the nongravid human uterus. Capacity for shortening is 
decreased with age, while frequency of contraction increased. 


of 0.50 per minute, while the contractions of those in the secretory phase aver- 
aged 0.39 per minute—a decrease in rate that, while not striking, is significant 
at the 5 per cent level. No statistically significant difference in height of con- 
traction was observed, this averaging 26.7 and 28.3 mm. for uterine samples 
in the proliferative and secretory phases, respectively. 


It was concluded that myometrial tissues of uteri with secretory endo- 
metria exhibit a slightly slower rate of spontaneous activity in vitro than do 
those from uteri in the proliferative phase, but that force (height) of con- 
traction is unaffected by the altered endocrine balance accompanying endo- 
metrial changes in uteri from which such samples are obtained. 


Previous Pregnancies and Labors.—On theoretical grounds it appeared 
desirable to investigate the effects, if any, of repeated pregnancies and multiple 
labors on the subsequent spontaneous contractility of isolated muscle strips from 
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the nongravid uterus. It was, in fact, anticipated that the repeated, pro- 
longed periods of stretching, hyperplasia, hypertrophy, possible laceration, 
ete., repeatedly undergone by the uteri of multiparous women might perma- 
nently affect the motility of the myometrium to a highly significant degree. 


To this end records were classified according to the number of pregnancies 
and births as shown in Table I. 


TABLE I 


AV. FREQUENCY OF AV. HEIGHT OF 
NO. OF CONTRACTION PER CONTRACTION 
TESTS MINUTE (MM.) 


Gravidity.— 
0 0.40 25.4 
1, 2, and 3 0.40 25.1 
4 to 11 ‘ 0.48 25.8 
Parity.— 
0 2 0.42 26.8 
1, 2, and 3 41 0.42 25.4 
4 to ll 18 0.47 23.9 


It is quite apparent from an examination of these figures that neither 
repeated pregnancies nor labors exert any significant effect on uterine motility, 
at least as shown by in vitro studies. Thus, the maximum average variation in 
frequency of contraction in the groups of muscle samples amounted to no more 
than 0.08 contraction per minute, while the average height of contraction 
varied, at most, by less than 3 mm. (2.9) with the recording system employed. 
On the basis of statistical analysis it was concluded that muscle strips from 
the uteri of primigravid, nulliparous, or’ multiparous women may be properly 
used without regard to past obstetric history in studies involving the in vitro 
use of such material. 


Uterine Pathologic Conditions.—Since leiomyomas were present in 32 pa- 
tients subjected to hysterectomy, who had functional endometria (prolifera- 
tive, secretory), it might be argued that the presence of benign neoplastic 
tissue influences the contractility of the surrounding muscle and that the 
‘‘normality’’ of records of spontaneous activity obtained from these tissues 
would be subject to question. It has been our practice in removing myo- 
metrial tissue from pathologie uteri to include only what appeared under a 
low-power loupe to be normal tissue. A comparison of data secured from 
records obtained from tissue strips removed from uteri with proliferative or 
secretory endometria both with and without pathologic lesions indicated that 
no significant difference was present as regards either frequency or height 
of contraction. The former averaged 0.43 and 0.42 contractions per minute in 
‘amples from normal uteri and those containing leiomyomas, while the height 
‘f contraction averaged 22.5 and 26.8 mm. in these myometrial strips. 

These differences were found not to be statistically significant, and it was 
herefore concluded that muscle samples from human uteri containing leio- 
nyomas are acceptable material for study when sufficient care is exercised in 
heir excision; further, that the presence of this type of tissue does not sig- 
‘ifieantly affect the spontaneous contractility of the uninvolved myometrium. 


Anesthesia.—No significant differences in myometrial motility were observed 
vhich might be attributed to the type of preoperative sedation or, indeed, to 
he anesthetic itself employed during cesarean section or hysterectomy. While 
his might appear surprising in view of known effects of such agents on iso- 
ited strips of human uterine muscle,’® further consideration renders this 
‘bservation readily explicable. 


24 COREY, MC GAUGHEY, AND THORNTON Am. J. Obst. & Gynec 


July, 195 


As previously noted, the myometrial samples frequently remained ii 
oxygenated Locke’s solution for periods of 2 to 3 hours’ duration before any 
activity became apparent on the kymographie record. Considering the smal 
amount of anesthetic which would be present in the muscle samples and its 
high dilution in the Locke’s solution bathing the tissues, it appears that, by th: 
time activity became apparent, any drugs present in the tissue samples woul 
be very highly diluted, and volatile anesthetics would quite certainly be 1 
moved from the bath. 


It was concluded that studies of the motility of isolated human uterin 
muscle may properly be conducted without reference to sedative and anestheti: 
agents employed at operation. At any rate, this was found to be true fo. 
Demerol, morphine, scopolamine, Zylocaine, Pentothal, nitrous oxide, and 
ether, as well as for the curarizing drugs Tubocurarine and Quelicin (succiny] 
choline chloride). 


Race.—Myometrial activity was compared in tissue samples from 56 patients 
with functional endometria (proliferative, secretory) of whom 36 were of th: 
white race and 20 were Negroes. The white women averaged 43 and the Negroes 
41 years of age, so that the two groups were considered to be physiologicall) 
comparable. The results of the analysis are shown in Table II. 


TABLE II 


PROLIFERATIVE ENDOMETRIUM SECRETORY ENDOMETRIUM 
AV. FREQUENCY AV. HEIGHT OF AV. FREQUENCY AV. HEIGHT OF 
OF CONTRACTION CONTRACTION OF CONTRACTION CONTRACTION 
RACE PER MINUTE (MM.) PER MINUTE (MM.) 
White 0.50 24.3 0.41 28.2 
Negro 0.46 27.3 0.37 27.3 


The small average racial differences were found not to be significant, and 
the most striking feature noted was the very close coincidence in the values. 
It was considered that no statistical differences in uterine motility could lh 
demonstrated in vitro. Further, that the race of the patient from whom 
uterine tissue samples are obtained may be ignored in physiologic or pharma 
cologie studies involving spontaneous activity. 


The Gravid Uterus.—Thirty-one muscle strips were removed from the an 
terior surface of gravid uteri. The series included pregnancies of 2 months’ 
gestation until the onset of labor at term. In these records as a whole, fr 
quency of contraction averaged 0.41 per minute, a figure not significantly dil 
ferent from that derived from 115 tests of samples from nongravid uteri an! 
most closely approximating the average frequency of contraction for 23 sam 
ples from nongravid uteri with secretory endometria (0.39 per minute). Th 
height of contraction appeared on cursory examination to be reduced (averag: 
15.2 as compared to 20.5 mm. for the nongravid series) but statistical analys’s 
showed that this difference lacked significance. 


In further analyses, the motility of samples from nongravid uteri wit 
proliferative as well as those with secretory endometria was compared wit 
that of myometrial strips from 19 gravid uteri at term, prior (14) and subs 
quent (5) to the onset of labor. Again, no statistically significant differenc:s 
in either frequency or height of contraction were present. Neither could si 
nificant differences in motility be demonstrated when the activity of 4 samp! 
from uteri at 5 months’ gestation was compared with that of strips from no 
gravid as well as gravid organs at term, both before and after onset of lab 


These findings, so contrary to expectation, may perhaps be interpreted 
the basis of the dilution of tissue hormone content within the muscle bath, + 
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separation of the myometrium from its nerve and blood supply, or on the 
assumption that the onset of labor is not due to changes within the uterine 
muscle per se, but rather to extraneous and as yet unknown physiologic influences. 

It was observed, on the other hand, that samples from 3 gravid uteri of 
patients with primary uterine inertia exhibited a significantly reduced height 
of contraction as well as an increase in frequency. These records were remi- 
niscent of those secured from old, postmenopausal uteri, and may be inter- 
preted as indicative of myometrial abnormality in instances of primary inertia. 


The Postpartum Uterus.—Three myometrial samples were obtained at 4 
days post partum. Frequency of contraction (0.47 per minute) was not sig- 
nificantly altered from that seen in tissues excised from nongravid or gravid 
uteri, but the height of contraction was, on the average (9.3 mm.) the lowest 
observed in any of the series studied. The small size of the sampling, however, 
renders this observation of questionable significance. 


Comment 


Since the work of Schatz’* in 1872, a very large literature has been ac- 
cumulated concerning human uterine motility in vivo. In contrast, observations 
on the activity of excised human myometrial tissues appear limited,” °-® 12-1% 1 1 
beginning with the studies of Kehrer® in 1907 and of Riibsamen and Kilgermann" 
in 1912. Such studies have been principally concerned with uterine response 
to various pharmaceutical agents, and we have been impressed, while review- 
ing this literature, with the paucity of data concerning the conditions under 
which tissue samples have been obtained for study. Since human uterine tis- 
sues are available only when surgery is necessitated by the condition of the 
patient, it appeared that the motility and reponses of myometrial samples 
might well be influenced by such factors as age, phase of the ovarian cycle, 
obstetric history, uterine pathology, race, ete. Because of the almost complete 
lack of knowledge concerning the effects of these factors, the present study 
was undertaken, and the recordings obtained subjected to mensuration and 
statistical analysis. 

The characteristically prolonged periods of initial quiescence exhibited by 
sections of excised human myometrium have previously been commented upon 
by Sun.4® This peculiarity is in contrast to the activity of smooth muscle 
excised from lower animals studied under similar conditions since such tissues 
exhibit high degrees of motility within a matter of minutes as is well known 
by all teachers of physiology. This prolonged quiescence of uterine muscle 
can searcely be due to anesthesia, since it is not shown by animal tissues (i.e., 
vut) removed from deeply anesthetized animals, but appears to be a peculiarity 
of the human myometrium. 

Since spontaneous activity was markedly reduced in muscle strips from 
postmenopausal uteri, it seems that tissues from uteri possessing functional 
endometria should serve as the test objects of choice in studies involving the 
iuman myometrium in vitro. Miller, Cockrill, and Kurzrok,’? working with 
-xeised strips of human uterine muscle, have commented on the poor tone of 
ostmenopausal samples, and such a condition is hardly surprising in a senes- 
vent museular structure. 

The decreased frequency of contraction observed in muscle samples from 
teri with secretory endometria is in agreement with the facts reported by 
iinaus,’° and the findings of Blair? who employed the rat uterus. Since the 
significance of our observations was at the 5 per cent level only, it appears 
that. this question may not as yet be answered with certainty. 

Sun*® has commented on the depressed contractility of human myometrium 
‘xeised from uteri with primary inertia, and our observations on similar ma- 
terial are confirmatory. These results suggest muscular ineapacity per se in 
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this condition, since hormonal and nervous influences are entirely absent unde 
the conditions prevailing in such experiments. This state of affairs leaves on 
without explanation, however, of the mechanisms whereby inertia may bh: 
present in one labor and absent at a succeeding delivery. 

Since previous pregnancies and labors, or indeed pregnancy itself, th 
presence of benign neoplastic tissue (if not included in the excised samplings 
sedation and type of anesthesia employed at operation, as well as race, coul 
not be shown to have any statistically significant effect on either the frequenc) 
of contraction or the degree of shortening of spontaneously active myometria 
tissues, it appears that muscle samples from either gravid uteri or nongravi: 
organs possessing functional endometria provided suitable and comparab|: 
material for in vitro laboratory studies of uterine physiology. 


Summary 


1. The capacity of human uterine muscle for spontaneous shortening was 
found to decrease with age, and the activity of myometrial samples from old, 
postmenopausal women was characterized by relatively rapid, feeble contrac 
tion waves. 

2. Myometrial samples excised from uteri with secretory endometria ex 
hibited a slower rate of spontaneous motility than did those from uteri in th 
proliferative phase. Muscle shortening, however, was found to be unaffected 
by the ovarian eyele. 


3. Repeated pregnancies and labors, the presence of leiomyomas else 
where in the uterus, sedatives, analgesics and anesthetic agents administered 
at the time of overation, as well as race, were found to be of no statistical 
significance as factors influencing the spontaneous motility of myometrial 
strips excised from the nongravid human uterus. 

4. Muscle samples removed from gravid uteri (from 2 months’ gestation 
until term) exhibited no statistical differences in regard to motility, when 
compared with tissues from the nongravid viseus. 

5. In a limited number of tests, myometrial tissues from patients with 
primary uterine inertia exhibited a significantly reduced muscle shortening 
with increased frequency of contraction when compared with ‘“‘normal’’ ti: 
sues from both nongravid and gravid uteri. 
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THE EFFECTS OF MAGNESIUM THERAPY ON THE 
DURATION OF LABOR* 


Davin G. Hari, M.D.,** Harry McGaucuey, Jr., M.D., 
E. L. Corey, Pu.D., AND W. NoRMAN THORNTON, Jr., M.D., 
CHARLOTTESVILLE, VA. 


(From the Department of Obstetrics and Gynecology, and the Department of Physiology, 
School of Medicine, University of Virginia) 


AGNESIUM is an accepted drug in the management of toxemia of preg- 

nancy, and is employed by many physicians as the anticonvulsant agent 
of choice in the therapy of this commonly encountered gestational disease. Many 
modes of administration and variable dosage schedules have been evolved over 
the past half century, ranging from small quantities given orally to relatively 
large amounts introduced by the parenteral route. 

In a recent study conducted at the University of Virginia Hospital,® it was 
suggested that prompt, rapidly attained, and effective magnesium blood levels 
(7 to 8 mEq. per liter) could best be effected by introducing this agent intra- 
venously. Therefore, during the last 30 months, pre-eclamptiec and eclamptic 
patients admitted to the Obstetric and Gynecologic Service of the University 
Hospital have received magnesium intravenously in high dosages. 

Clinical observations carried out in our labor and delivery suites have, how- 
ever, given the impression that the intravenous administration of magnesium 
sulfate, in sufficient concentration, results in a prolongation of labor. Inasmuch 
as the commonly utilized sedative drugs morphine, meperidine, and pheno- 
barbital used in the therapy of toxemia have been seemingly exonerated of a 
direct uterine depressant activity,'t and since the only departure from the 
customary therapeutic regimen during the past 30 months from that employed 
previously was the elevation of the serum magnesium level, it appeared probable 
that, if labor were in truth prolonged in these patients, the magnesium ion was 
depressant to the human myometrium during labor. It was in an attempt to 
‘larify this point that the present study was undertaken. 


Procedure 


Viable muscle strips were excised from gravid human uteri at the time of 
cesarean section and were immersed in oxygenated Locke’s solution at 37° C. 
(he tissues were so arranged as to actuate a recording lever placed against a 


5 *This investigation was supported in part by a research grant (H-2620) from the Na- 
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school of Medicine, Columbia, Missouri. 
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slowly moving kymograph drum. Such preparations were subjected to mag 
nesium-free Locke’s solution, as well as to otherwise identical media containing 
1.87, 10.0, 14.0, and 20.0 mEq. of magnesium ion per liter. The effect of such 
concentrations of magnesium was evaluated in terms of the mechanograms ob 
tained. 

In an attempt at clinical evaluation, statistics on the duration of labor wer 
compiled from hospital records and analyzed. Prior to 1954, no patients re 
ceived high intravenous doses of magnesium, although many were treated with 
comparatively small intramuscular doses of magnesium sulfate. This fact al 
lowed the establishment of three separate groups of patients for purposes o! 
comparison. First, those who received no magnesium; second, those who re 
eeived only intramuscular injections of the drug; and, third, the most recent 
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Fig. 1—Mechanograms showing spontaneous activity of muscle strips excised fro 
gravid human uteri at term. A, Characteristic activity in the presence of oxygenated Locke 
solution containing magnesium in a concentration of 1.87 mEq. per liter, a value approximatin 
that in the plasma of normal pregnant women. 8B, Myometrial activity in a magnesium-fre: 
medium otherwise identical with that in A. OC, The effect of increasing concentrations 
magnesium on spontaneous myometrial activity. 


group treated with large doses administered intravenously. The three seri 
cited were considered to be comparable since no significant differences as regard 
therapy were present other than variations in the amount of magnesium ad 
ministered. 

In this study, statistics on the duration of labor derived from the record 
of all patients with toxemia of pregnancy who were delivered vaginally fro 
December, 1952, to December, 1953 (a period prior to the institution of hig 
magnesium therapy), were compared with those during the interval from D: 
ecember, 1955, to December, 1956, during which time the intravenous injectio 
of high doses of magnesium was instituted. ‘‘Duration of labor’’ was compute: 
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as the interval of time from the onset of regular contractions of the uterus as- 
sociated with progressive dilatation of the cervix and descent of the presenting 
part until the completion of the second stage of labor. 


Results 


In Vitro Studies.—Fig. 1, A illustrates the motility of a strip of human 
uterine muscle in Locke’s solution containing magnesium in a concentration of 
1.87 mEq. per liter. This concentration of magnesium approximates that 
present in the serum of the normal pregnant woman.° 


HOURS LABOR 


MEAN DURATION OF LABOR 
IN 300 TOXIC PATIENTS 
Fig. 2.—Comparison of the mean duration of labor in toxic patients who received no 


magnesium therapy ; those given the drug by intramuscular injection; and women to whom 
high dosages of magnesium were administered by intravenous infusion. 
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LABORS IN EXCESS OF 16 HOURS 
IN 300 TOXIC PATIENTS 


Mig. 3.—Percentages of patients who had labors in excess of 16 hours correlated with magne- 
sium dosage. 


Fig. 1, B is representative of uterine muscle contractility in a medium 
identical with that used to procure the record of A with the exception that it 
was magnesium free. In the complete absence of magnesium, muscle tissue ex- 
clsed from gravid uteri exhibited markedly increased tonus. 
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Fig. 1, C illustrates the response of uterine muscle to increasing concentra 
tions of the magnesium ion, and typical progressive relaxation with increased 
intervals between contractions is clearly evident. 


PATIENTS 
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Mg 


| NO Mg 
LABORS IN EXCESS OF 24 
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Fig. 4.—Percentages of patients who had labors in excess of 24 hours correlated with mag- 
nesium dosage. 
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_. Fig. 5.—Duration of labor in patients who received no magnesium therapy contrast 
_— the duration encountered in women given magnesium in large amounts by intravenot 
infusion. 


Concentrations of magnesium approximating 8 to 10 mEq. per liter we) 
observed to produce almost complete inhibition of contractility in tissue samp|: 
excised from the gravid uterus (this effect being present, but to a less strikin 
degree in specimens obtained from the nongravid organ). Complete inhibitio 
of motility was uniformly present in all uterine muscle samples exposed 1 
magnesium in concentrations as high as 14 to 20 mEq. per liter of solutio 
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yvithin the muscle chamber. From these observations it was concluded that 
nagnesium has a demonstrable, direct inhibitory effect on the spontaneous mo- 
ility of isolated human myometrium. 


Clinical Evaluation.—In compiling data on the total duration of labor, 
patients were divided into three distinct groups for purposes of analyses: (a) 
those who received no magnesium, 153 patients; (b) those who received small 
doses of magnesium intramuscularly, 67 patients; and (c) those who received 
magnesium intravenously with known serum levels approximating 6 to 8 mEq. 
per liter, 80 patients. 


Fig. 2 presents a comparison of the mean duration of labor in each of these 
three groups. It is evident that the patients who received increased quantities 
of magnesium sulfate had the more protracted labors. Figs. 3 and 4 are graphic 
representations showing, in each group, the percentage of patients with labors 


in excess of 16 to 24 hours. In each, the duration of labor was found to parallel 
the serum magnesium level. 


Fig. 5 portrays an analysis of the comparative difference in the duration 
of labor in patients who received no magnesium, as contrasted with those given 
the drug intravenously in large doses. These analyses were interpreted as evi- 
dence that the magnesium ion, when present in sufficient concentration, is pro- 
ductive of a general slowing of the process of labor. 


Comment 


The central and peripheral depressant effects of magnesium have been well 
documented,* * 7 and in conditions characterized by neuromuscular irritability, 
the ion has been shown to exert a definite anticonvulsant effect.” * * % 1% 1% 
Magnesium salts have, moreover, been shown to exert an anesthetic effect on 
isolated nerve trunks and on nerve-muscle preparations,® as well as to depress 
the activity of the gastric musculature.!2 Abarbanel! demonstrated a spasmol- 
ysant action of magnesium upon tetanically contracting uteri when administered 
in relatively small quantities, it being his opinion that the ion probably acts 
directly on the myometrium, slowing the waves of contraction and producing 
relaxation. Further, Reynolds! has shown that magnesium chloride inhibits 
the sustained uterine contractions induced by calcium and, transiently, inhibits 
further calcium response. The present in vitro studies support these observa- 
tions and indicate that the same range of concentration of magnesium ion 
present in the serum of a patient during toxemia therapy is inhibitory to the 
contractility of a human uterine muscle strip suspended in a tissue chamber. 


Since adequate treatment of the toxemias of pregnancy requires a combina- 
‘(ion of anticonvulsant, sedative, diuretic, and antihypertensive agents, it has 
been difficult to assess adequately the action of any single drug on the duration 
of labor in the toxie state. At this institution, however, the introduction of 
intravenous therapy to assure prompt and more adequate therapeutic levels, 
with no other change in the ancillary medicaments employed, permitted an 
evaluation of the role of the magnesium ion on uterine contractility in vivo. 
Magnesium sulfate therapy was found to prolong the duration of labor, the 
orolongation being proportional to the serum magnesium concentration. 


It is not our desire to imply from the present study that the prolongation 
of labor incident to the use of magnesium sulfate detracts from its use as the 
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anticonvulsant of choice in the toxemias of pregnancy, but rather to call at- 
tention to the fact that impaired uterine contractility appears to be a side effect 
of its use. 


Conclusions 


1. Magnesium inhibits the contractility of isolated muscle tissue excised 
from gravid human uteri. 


2. Magnesium may have a depressant action on uterine motility in vivo. 
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RELAXIN—ITS EFFECT ON ELECTIVELY INDUCED LABOR 


Ricuarp J. Bascock, Captain, MC, USA, AND 
Joun H. Peterson, M.D., Burravo, N. Y. 


(From the Department of Obstetrics and Gynecology, Buffalo General Hospital) 


T HAS been the purpose of this study to observe the effects of relaxin on 
electively induced labor. 

This hormone was first described by Hisaw® in 1926. It is a crude extract 
of swine corpora lutea which produces growth and relaxation of the pelvic liga- 
ments of the guinea pig. That this may be a true hormone of pregnancy was 
suggested by studies on the blood of guinea pigs, sows, and rabbits.*? The sub- 
stance identified was found only in the blood of pregnant females of the species. 
More recent studies by Zarrow and associates?! demonstrated that during preg- 
naney in women the blood serum titers of similar relaxin increased as pregnancy 
progressed, reaching a plateau of about 2 guinea pig units (GPU) during the 
last few weeks. This level decreased rapidly after delivery and approached 
zero within the first 24 hours post partum. 

Relaxin appears to be a neutral protein of a low molecular weight and 
general high stability..° Ovaries from pregnant sows are the richest source of 
this hormone for large seale production. In the rabbit the placenta contains 
the largest amounts,?? but in a limited number of human placentas analyzed 
immediately after delivery, no relaxin could be found.** 

Reports in the literature suggest the possibility that estrogen has an en- 
haneing effect upon the action of relaxin. © This was particularly true in 
premature labor. Venning'® has established that estrogen exeretion continues 
io rise in human pregnancy up to term. One might expect, therefore, that the 
uctions of relaxin would be evident in labor at term. Apparently some addi- 
tional factor, or factors, may be essential for this realization of a full relaxin 
effect. Perhaps the levels of cireulating estrogen need be increased, or perhaps 
‘oeal concentration in cervical tissues is important. In animals treated with 
relaxin, a histochemical change in cervical tissue was demonstrated by Zarrow, 
Sykes, and Neher.?* Stone and co-workers’ are attempting to demonstrate 
‘imilar changes in the cervices of patients at term treated with relaxin. 

The original standardization of relaxin was in terms of guinea pig units. 
‘A guinea pig unit of relaxin is that amount of hormone producing relaxation 
‘f the pubie symphysis in two-thirds of the animals.’’! The action of relaxin 
n the guinea pig is rapid and constant. Relaxin now available for clinical use 
is. standardized in terms of milligrams of a relaxin standard. One milligram 
-quals 200 guinea pig units. 
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Materials and Methods 


A purified preparation of relaxin* was used in this study. It was stand- 
ardized so that each milliliter contained 4,000 GPU or 20 mg. relaxin. 

This study was conducted in the Maternity Division of the Buffalo Chil- 
dren’s Hospital. This is a private maternity service on which approximately 
2,600 patients are delivered each year. In recent years elective induction here 
has been earried out by the use of intravenous Pitocin solution plus artificial 
rupture of the membranes. 

A total of 100 patients was used in the study. Of these, 50 received relaxin 
and 50 did not. They were selected alternately at random regardless of age, 
parity, dilatation, or length of gestation. The only selective factor was elective 
induction. 

We have attempted to establish some uniformity in the handling and evalua- 
tion of these patients as follows: 


1. Elective inductions only. 

2. Membranes ruptured artificially at beginning of the induction. 

3. Intravenous Pitocin, 1 unit per 100 ml. of 5 per cent dextrose in water 
administered at the rate of 20 to 26 drops per minute from onset to delivery. 

4. Cervix at least 75 per cent effaced and at least 3 em. dilated before ad- 
ministration of the relaxin. 

5. Vaginal examination by one of the authors at appropriate intervals to 
ascertain the status of the cervix and membranes. 


Patients in spontaneous labor and those showing evidence of any abnor- 
mality were excluded from the series. 

The total length of labor was taken to be the time elapsed from the onset 
of the induction until the baby was delivered. 

All the deliveries were completed under low spinal ‘‘saddle block’’ anes- 
thesia, with low forceps used in all but 2 spontaneous deliveries. There were 
100 vertex presentations. 

Previous studies have shown the optimal time for use of the drug to be 
when the cervix is 75 per cent effaced and 3 em. dilated, with active contractions 
taking place and the membranes ruptured.‘ We also measured the length of 
time from this point until delivery, believing this interval to be more critical. 
A eareful record was kept of the amount of Pitocin solution used. As with any 
new drug, complications are of primary importance. These were noted as they 
occurred. 

Under aseptic conditions 40 mg. of the hormone was added to 250 ml. of 
5 per cent dextrose in water. The resulting solution was administered by intra- 
venous drip at the rate of 7 to 8 ml. per minute for 15 minutes and then at the 
‘ate of 3 ml. per minute until completed. The Pitocin solution was administered 
concurrently from the onset to delivery except for the 15 minutes of rapid 
relaxin infusion. Because of differences in fluid volume and consequently fluid 
pressure between our 2 solutions we were not able to use a Y tube technique 
Instead, we set up the 2 solutions as separate infusions, the Pitocin first. Th 
relaxin was administered by placing 2 22 gauge needle into the rubber connecto! 
tubing at the neck of the Pitocin infusion set. Thus, we could regulate th: 
relaxin solution flow rate without affecting the rate of Pitocin administration 


Data and Results 


In this study there were 11 primigravidas receiving relaxin and 12 wh 
were not. Thirty-nine multiparas received the hormone and 38 did not. Media 


*Supplied by the National Drug Company as ‘‘Cervilaxin.” 
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arity was 2. Ages ranged from 17 to 43 years with a median of 28 years. 
“etal weight ranged from 4 pounds, 15 ounces, to 9 pounds, 8 ounces, the median 
ing 7 pounds, 2 ounces. One baby weighed less than 514 pounds. As far as 
‘ould be determined, this was a term baby, who progressed satisfactorily. 


Table I illustrates the duration of labor in all cases in regards to total 
ieongth of labor and length of labor from 3 em. dilatation and 75 per cent efface- 
ment. 


TABLE I. LENGTH or LABoR (ALL PATIENTS) 


WITH RELAXIN 
(40 MG.) WITHOUT RELAXIN 


HOURS | MINUTES | HOURS | MINUTES 


Total Length.— 
Average 36 20 
Median 5 ‘ 18 


Length From 3 cm. Dilatation and 75 
per cent Effacement.— 
Average é 18 
Median 20 


As shown, there was no significant shortening of labor between the patients 
who received the hormone and those who did not. This is particularly evident 
in the comparison of the median times required from 3 em. dilatation and 75 
per cent effacement to delivery. 


Table II shows the amount of Pitocin solution used in all patients in the 
sample and control groups. It can be seen that there was no appreciable dif- 
ference in the two groups. 


TABLE II. VOLUME OF PITOCIN* SOLUTION REQUIRED 


WITH RELAXIN WITHOUT RELAXIN 
(40 MG.) (ML.) (ML.) 


Total Volume.— 
Average 460 336 
Median 300 350 


Volume From 3 cm. Dilatation and 75 
per cent Effacement.— 
Average 284 
Median 225 


*One unit of Pitocin per 100 ml. of 5 per cent dextrose in water. 


TABLE IIT. LENGTH oF LABOR IN PRIMIPARAS 


WITH RELAXIN 
(40 MG.) WITHOUT RELAXIN 
HOURS HOURS 
MINUTES MINUTES 


otal Length.— 
Average 40 30 
Median 30 j 40 


ength From 3 cm. Dilatation and 75 
per cent Effacement.— 

Average 

Median 
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Tables III and IV consider the length of labor and the volume of Pitocin 
solution, respectively, in our 23 primiparous patients. Again in this group of 
primiparas we could demonstrate no shortening of labor between the patients 
treated with relaxin and those who were not. 


TABLE IV. VOLUME oF PITOCIN* SOLUTION REQUIRED IN PRIMIPARAS 


WITH RELAXIN WITHOUT RELAXIN 
(40 MG.) (ML.) (ML. ) 


Total Volume.— 
Average 431 
Median 420 

Volume From 8 cm. Dilatation and 75 

per cent Effacement.— 
Average 385 
Median 


*One unit of Pitocin per 100 ml. of 5 per cent dextrose in water. 


Because of the limited number of observations on primiparous patients (23) 
the value of the data obtained and presented in Tables III and IV is somewhat 
limited. A general and consistent trend seems evident, however. 

We found no maternal or fetal complications attributable to the use of the 
drugs. Postpartum relaxation or bleeding was not noted among the patients 
receiving relaxin. 


Summary 


Fifty patients selected at random were treated with relaxin and compared 
with 50 who did not receive the hormone. In this group of 100 private patients 
admitted to the Maternity Division of Buffalo Children’s Hospital for elective 


induction of labor by means of intravenous Pitocin solution and artificial rup- 
ture of the membranes, we were unable to demonstrate any shortening of labor 
or decrease in the volume of Pitocin solution required. 

No increased incidence of maternal or fetal complications was found. 

We could not detect any softening of the cervix attributable to the hormone. 


Induction of labor by the administration of intravenous Pitocin solution 
and artificial rupture of the membranes shortens labor, regardless of parity, 
by approximately 30 per cent. 


In its present form and by this method of administration we have noted 
no beneficial effects from the use of relaxin when labor is electively induced at 
term. 
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THE USE OF RELAXIN (CERVILAXIN) IN ACCELERATING 
THE FIRST STAGE OF LABOR 


Emit D. Rotruman, M.D., G. BENTLEY, M.D., AND 
Fioyp, M.D., Detroit, Micu. 


(From the Division of Obstetrics and Gynecology, Sinai Hospital of Detroit) 


INCE Hisaw,' in 1926, identified a third ovarian hormone which had the 
property of relaxing the pelvic ligament in the guinea pig, a number of 
investigators have studied this substance. 

The hormone, called relaxin, is found in the blood serum and certain tis- 
sues of mammals during pregnancy in especially high concentration at or near 
term.?, Commercially it is produced from the ovaries of pregnant sows. It is 
found in the blood serum of pregnant women at term but disappears within 
12 hours after delivery. 

Relaxin has been shown to induce a softening of the pelvic structures, 
including the cervix, vagina, and vulva. This is effected by a depolymerization 
of the ground substance of connective tissue. The breakdown of the colloid 
results in increased tissue osmolarity and water inhibition. Zarrow and 
associates*® noted particularly its effect on the cervix of the sow. 

Abramson and Reid‘ adapted relaxin clinically and noted its effect in 
stopping uterine contractions in threatened premature labor. Ejichner and 
his co-workers® confirmed this effect in premature labor and found at the same 
time a marked softening of the cervix following its use. 

This latter remarkable property of relaxin was the basis for its clinical 
application in accelerating labor at term. Birnberg and Abitbol® administered 
Cervilaxin, a purified form of relaxin, in conjunction with oxytocin to a series 
of 26 patients in labor. They noted a shortening of the first stage to approxi- 
mately 30 minutes in multiparas and 60 minutes in primigravidas. A contro! 
series of 56 patients in whom oxytocin alone was used required from one and 
one-half to two times as long to complete the first stage. 

Birnberg and Abitbol established the following criteria for the use 0! 
Cervilaxin: (1) 75 per cent effacement of the cervix, (2) 2-3 em. dilatation 
of the cervix, (3) ruptured membranes, and (4) regular strong contractions. 

We have attempted to check these results. 


Material and Method 


All of the patients used in this study were admitted to Sinai Hospital o 
Detroit in labor, at or near term. Those with strong pains, well advance: 
in the first stage (beyond 3 em. dilatation), were not selected. We did no 
rupture the membranes, believing that this made little difference in our 1 
sults. Most of the patients in the series had been in desultory labor for som 
time before admission. 

When it was determined that the patient was actually in labor, an intr: 
venous drip of Pitocin, 5 to 7 minims in 500 ¢.e. 5 per cent glucose in wate 
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was started, with an 18 gauge needle. This was administered at the rate of 
15 drops per minute and increased or diminished as the uterine contractions 
warranted. Cervical dilatation and effacement were checked at frequent 
intervals by rectal or vaginal examination. 

When dilatation reached 3 em. and effacement at least 50 per cent and 
contractions were regular and strong, 40 mg. of Cervilaxin (8,000 guinea pig 
units) in 250 e.c. of 5 per cent glucose in water was started intravenously, 
either with a Y connecting tube or another 18 gauge needle inserted through 
the tubing from the Pitocin bottle. The Cervilaxin solution was permitted to 
run rapidly, from 10 to 30 minutes being required to complete the injection. 
Rectal or vaginal examinations were continued every few minutes to note 
the progress of labor. If contractions became too severe or frequent or pro- 
longed, the Pitocin was stopped. We allowed a very slight flow to continue, 
however, in an attempt to maintain the patency of the needle and to assure 
continued contractions during the labor, delivery, and a short time thereafter. 

In a small number of eases the Pitocin was administered intramuscularly 
in doses of 1% to 1 minim every 20 to 30 minutes. In a few cases where con- 
tractions were very good, no Pitocin was used. 

In almost all cases analgesia was obtained with Demerol, 100 mg., and 
scopolamine, 0.4 to 0.65 mg., given intravenously when the patients complained 
of pain. This technique is similar to that customarily employed at our institu- 
tion. The anesthesia for delivery was also the same as we generally use: 
saddle block, pudendal block, caudal, nitrous oxide, oxygen, or cyclopropane- 
oxygen. 

Our series included 28 primigravidas and 40 multigravidas (Table I). 
The age of the primigravidas ranged from 17 to 37 with an average of 24 
years, of the multigravidas from 20 to 45 years, with an average of 28 years 
(Table IT). 


TABLE I. NUMBER OF PATIENTS 


PRIMIGRAVIDAS MULTIGRAVIDAS 
Cervilaxin series 28 40 
Pitocin series 16 32 


TABLE II. AVERAGE AGE OF PATIENTS 


PRIMIGRAVIDAS MULTIGRAVIDAS 


Cervilaxin series 24 years 28 years 
Pitocin series 23 years 30 years 


A control series of 48 patients in whom Pitocin alone was used was com- 
posed of 16 primigravidas with an age range of 19 to 33 years, and an average 
ige of 23, and 32 multigravidas aged 20 to 34, with an average age of 30 years. 

In this control group, Pitocin, 5 to 7 minims in 500 ¢.c. 5 per cent glucose 
‘n water, was used intravenously, or fractional doses of Pitocin were given 
intramuscularly. The injections were started when the cervix was 4 cm. or 
less dilated. 

Results 

Cervilaxin Series.— 


Primigravidas: Of the 28 cases in this group, Pitocin was used intrave- 
ously in 25, intramuscularly in 3, and not at all in 2 cases. The average 
-ervieal dilatation at the beginning of the injection of Cervilaxin was 4.4 em. 
\t the completion of the Cervilaxin this was 6.9 em., and one hour after the 
tart was 9.0 em. Dilatation was complete in an average time of 82 minutes 
rom the start of the Cervilaxin and 67 minutes following its completion. 

Three of this group failed to achieve full dilatation in 2 hours and are 
‘onsidered failures. The successful cases, therefore, number 89 per cent. 
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Multigravidas: Of the 40 in this group, 36 received Pitocin intravenously, 
and 4 intramuscularly. Dilatation averaged 3.4 em. at the start of Cervilaxin, 
6.1 em. at its conclusion, and 8.4 em. in one hour. The average time for 
completion of dilatation was 65 minutes from the onset of the infusion and 
50 minutes from its conclusion. 

Four cases in this group may be considered failures. The percentage of 
success was, therefore, 90 per cent. 

Delivery was effected in similar fashion in both series, in most instances 
with outlet forceps over episiotomies. The average duration of the second 
stage was 48 minutes in the primigravidas and 21 minutes in the multiparas. 
The total length of labor from the onset of the Cervilaxin was, therefore, 130 
minutes in primigravidas and 86 minutes in multigravidas (Table III). 


TABLE III. AVERAGE LENGTH OF LABOR 


PRIMIGRAVIDAS MULTIGRAVIDAS 


Cervilaxin Series.— 
Stage 1 82 minutes 65 minutes 
Stages 1 and 2 130 minutes 86 minutes 
Pitocin Series.— 


Stage 1 144 minutes 127 minutes 
Stages 1 and 2 161 minutes 152 minutes 


Control Series.— 


In the primigravidas of this group dilatation averaged 3.7 em. at the be- 
ginning of the injection, and was complete in 144 minutes, with delivery in 
161 minutes. In the multigravidas dilatation was 3.0 em. at the beginning and 
complete in 127 minutes, with delivery in 152 minutes. 

It is apparent that the use of Cervilaxin shortened the first stage of labor 
to a marked degree. In primigravidas it required 43 per cent less time to 
achieve complete dilatation than with Pitocin alone. In multigravidas the 
remainder of the first stage was completed in 51 per cent less time than in the 
control series. 

We feel that these results are significant. 


Complications.— 


It is customary for us to examine the cervix in all cases immediately after 
delivery. There was no greater incidence of lacerations in this series than we 
usually see. In fact, although we did not tabulate these cases, we gained the 
impression that the relaxation of the cervix produced by the Cervilaxin di- 
minished the incidence of cervical injury. 

No postpartum bleeding was noted, either immediate or late. 

There were no birth injuries to the babies. 

There was no increase in perineal or vaginal lacerations or extension of 
the episiotomies. In the Cervilaxin cases the perineum tended to relax almost 
to the extent achieved with regional anesthesia. 

In one ease dilatation was completed in 20 minutes and profuse bleeding 
occurred with evidence of abruptio placentae. The delivery took place almost 
immediately and a live baby resulted. We feel that, had Pitocin alone been 
used, the cervix would not have been completely dilated and a dead baby 
might have resulted. 


The Use of Cervilaxin in a T'est of Labor.— 


Five additional cases with borderline cephalopelvie disproportion wer: 
managed with Cervilaxin. In one of these, after 65 minutes, dilatation was 
completed and vaginal delivery effected 50 minutes later. 
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In the other 4 cases dilatation was not complete 2 hours after the Cervi- 
laxin drip was ended and cesarean section was performed. We feel that the 
failure to achieve complete dilatation with a soft effaced cervix is the result of 
failure of descent of the presenting part and makes cesarean section manda- 
tory. This method shortened the time for test of labor by many hours. 


Comment 


Greenhill’ stated that the average length of the first stage of labor is 16 
hours in primigravidas and 12 hours in multigravidas. This represents a very 
long period of discomfort for the patient and a tedious period of waiting for 
the obstetrician. Any method we may employ to diminish this period is very 
much worth while, provided it does no injury to the mother or her child. 

Cervilaxin has been shown to relax the cervix and lower uterine segment 
very rapidly. When the presenting part pushes against this relaxed portion 
of the uterus, stimulated by the contractions of the corpus, which are main- 
tained by a minute dose of Pitocin, dilatation is rapidly completed. 

The method described has resulted in a marked shortening of the first 
stage of labor. It has been shown to be completely harmless. No deleterious 
effects have been observed. 

A number of our colleagues have insisted that Pitocin drip alone is ade- 
quate to produce these results. Our experience has convinced them that with 
the combined use of Pitocin and Cervilaxin the remainder of the first stage, 
beyond an average of about 3.5 em. dilatation, is 43 to 51 per cent shorter than 
with Pitocin alone. 


Conclusions 


1. Sixty-eight patients in labor were treated with Pitocin and Cervilaxin. 
A control series of 48 patients were treated with Pitocin alone. 


2. The length of the first stage from the beginning of the injection to com- 
plete dilatation of the cervix was recorded in each series. 


3. That part of the first stage remaining after an average of 3.5 em. of 
cervical dilatation was found to be 438 to 51 per cent shorter in the patients 
treated with Pitocin and Cervilaxin than in the control series treated with 
Pitocin alone. 


4, Cervilaxin is useful in cases of dystocia in a test of labor before the 
decision to perform cesarean section is made. 


5. There were no complications in this series. 


The Cervilaxin used in this study was supplied through the courtesy of Mr. William 
Swain of the National Drug Company of Philadelphia. 
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CLINICAL OBSERVATIONS OF A SYNTHETIC OXYTOCIC 
WITH A TOKODYNAMOMETER 


EpMUND B. Mipp.eton, M.D., AND 
Henry D. Perry, M.D., BALTIMoRE, Mb. 


(From the Department of Obstetrics and Gynecology, School of Medicine, University of 
Maryland) 


YNTHETIC oxytocin* was used in a variety of clinical situations in order 

that its action might be observed in the management of clinical prob- 
lems where myometrial stimulation is frequently desirable. 

Oxytocin was synthesized successfully about one year after the chemical 
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structure of the pituitary substance was established in 1952.1.? Such a prod- 
uct should have certain advantages over the natural product, the most im- 
portant of which would be complete freedom from the biologie activity of 
other pituitary principles. The pharmacology and toxicology of the syn- 
thetic agent have been thoroughly worked out by other investigators.* * ° 

Clinical observations so far seem to indicate that in its oxytocie action 
the synthetic is not distinguishable from the natural product.*'° 

In this study synthetie oxytocin was used prenatally in 20 patients and 
after delivery in 125 instances. 


Prenatal Study 


Material.—Synthetie oxytocin was given to 13 patients prior to delivery 
for induction of labor and to 7 patients for stimulation during labor. In all 
instances the presentation was cephalic and the patients were of relatively low 
parity. Pelvie capacity was carefully evaluated. 

When labor was induced, there was an indication for the termination of 
pregnancy in all but 2 of the cases. All inductions of labor are elective, but 
when induetion is chosen by the physician as the better of alternate methods 
of management, it is thought of as ‘‘indieated’’ in contrast to inductions 
performed for the convenience of the patient or the physician. Two of the 
eases included in the prenatal group were inductions for convenience. The 
clinical situations associated with the prenatal administration of synthetic 
oxytocin are listed in Table I. 


Method.—In all patients subjected to induction or stimulation of labor 
a standardized method of administration was used. Five international units 
of synthetic oxytocin in 500 ml. of sterile 5 per cent dextrose solution was 
started intravenously at the rate of 8 to 10 drops per minute. After 30 min- 
utes the rate was individually adjusted to obtain the desired effect. The pa- 
tients were under continual observation during the administration of the 
oxytocie. 

*Syntocinon, supplied by Sandoz Pharmaceuticals, Hanover, N. J. 
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In most instances external tokography was employed as an adjunct to 
clinical observations. The tokograph was found to be a rough but valuable 
method of observing uterine contractility. The amplitude of the deviations 
on the tracings does not specifically represent the strength of a particular 
contraction, but the continuous record provides good evidence of changes in 
uterine activity. The frequency and duration of contractions are accurately 


indicated, as well as the presence or absence of relaxation between con- 
tractions. 


TABLE I, PRENATAL USE OF SYNTHETIC OXYTOCIN 


PA- 

TIENT AT- 

NO. DIAGNOSIS CLINICAL SITUATION TEMPTS OUTCOME 

Induction of Labor.— 
Toxemia Para iii Cervix unfavorable 
Toxemia Para i Cervix unfavorable 
Toxemia Para ii Cervix favorable 
Toxemia Para Cervix favorable 
Diabetes Para Cervix unfavorable 
Diabetes Para Cervix unfavorable 
Convenience Para Cervix favorable 
Convenience Para ii Cervix favorable 
Ruptured membranes Para ii Cervix favorable 
Ruptured membranes Para iii Cervix unfavorable 
Ruptured membranes Para iv Cervix favorable 
Ruptured membranes Para Cervix unfavorable 
Hypertension Para ii Cervix favorable 


Stimulation of Labor.— 
14 Primary inertia Para Cervix 3 em. 


Uneventful delivery 
Uneventful delivery 
Uneventful delivery 
Uneventful delivery 
Uneventful delivery 
Uneventful delivery 
Uneventful delivery 
Uneventful delivery 
Uneventful delivery 
Uneventful delivery 
Uneventful delivery 
Cesarean section 

Uneventful delivery 


Uneventful delivery 
in 314 hours 
Uneventful delivery 
in 4 hours 
Uneventful delivery 
in 1 hour 
Uneventful delivery 


15 Primary inertia Para Cervix 3 em. 


16 Secondary inertia Para Cervix 8 em. for 6 
hours 
17 Secondary inertia Para Cervix 6 em. for 8 
hours in 414 hours 
18 Secondary inertia Para i Cervix 6 em. for 6 Uneventful delivery 
hours in 4 hours 
Secondary inertia Para Cervix 7 em. for 6 Uneventful delivery 
hours in 3 hours 
Secondary inertia Para Cervix fully dilated, Uneventful delivery 
no descent for 2 in 144 hour 
hours 


1 
1 
1 
1 


Results—In the initial phase of the study 5 patients at term were given 
intravenously both natural and synthetic oxytocin solutions of 5 I.U. in 500 
ml. of 5 per cent dextrose solution in order that the response and relative 
dosage in the same patient might be compared. In 3 instances the natural 
product was given first, and in 2 patients the synthetic agent was used first. 
No difference in response could be detected between the oxytocics when given 
to the same patient. 

Fig. 1 is a tokographiec tracing illustrating uterine contractions obtained 
with the use of both substances in a primigravida who was not in labor. 
Several hours separate the two tests and there were no detectable contractions 
preceding the administration of either. The difference in the shape and ampli- 
tude of the curves is attributed to the observation that the uterus seemed 
more irritable to the second administration regardless of which oxytociec was 
used. The 5 patients who received both natural and synthetic oxytocin are 
not included in the therapeutic trial part of the study in which only synthetic 
oxytocin was used. 


N 
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With synthetic oxytocin, induction of labor was successful, resulting in 
uneventful vaginal delivery in all but one of the 13 cases. This patient, a 
primigravida at term whose membranes had been ruptured for 4 days, had an 
occiput posterior position which persisted and became extended with arrest 
in the progress of labor. A lateral roentgenogram confirmed the impression 
of mechanical dystocia, and cesarean section was performed with good ma- 
ternal and fetal outcome. This case illustrates the importance of continual 
evaluation when the uterine powers are being artificially augmented. 

In 3 of the patients with uneffaced cervices it was necessary to repeat the 
administration of synthetic oxytocin on successive days. This is indicated by 
‘‘number of attempts’’ in Table I. The membranes were not artificially rup- 
tured until labor was well established and the presenting part was engaged. 


NATURAL 
OXYTOCIN —8 DROPS PER MINUTE 


VA 
| MINUTES | 
| 


SYNTHETIC 
oxytocin ® a PER MINUTE 


6 8 
MINUTES 


Fig. 1.—A, Uterine contractions initiated by natural oxytocic intravenous drip. B, Same pa- 
tient as A. Uterine contractions initiated by synthetic oxytocic intravenous drip. 


6 
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SYNTHETIC 


v 
oO 6 8 
MINUTES 

: Fig. 2.—Effect of synthetic oxytocin in uterine inertia. A, Ineffectual uterine contractions 
with no progress in cervical dilatation at 8 cm. for 6 hours. B, Prompt resumption of effective 
contractions after stimulation with synthetic oxytocin. Delivery occurred one hour later. 


Synthetic oxytocin stimulation of labor in 7 patients with primary and 
secondary uterine inertia resulted in prompt uneventful vaginal delivery in 
all cases. There was one neonatal infant death in this group due to cardiac 
and renal congenital anomalies. 

Fig. 2 illustrates resumption of effective uterine contractions in a 14-year- 
old primigravida after virtual cessation of uterine contractions at 8 em. of 
cervical dilatation. 


Comment.—It is emphasized that the prenatal study is in no way a statis- 
tical work. The number of cases is small and the variety of clinical situations 
is too great for any statistical conclusion to be made. The results are affected 
favorably by the increased clinical supervision involved, including the as- 
sistance provided by a tokograph, as compared with the results in large series 
of routine hospital inductions. On the other hand, it should be recognized 
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that induction of labor performed for any reason prior to term and with 
an uneffaced cervix is not as likely to be successful as the induction in term 
patients who are selected because of favorability. 


The rate of synthetic oxytocin administration which produced the best 
results varied markedly from one patient to another. The range observed 
was from 8 to 40 drops per minute. 


It was noted that hypertonicity of the uterus was more likely to be ob- 
served shortly after the initial administration. Excessive rate of adminis- 
tration, particularly at this time, may result in slowing of the fetal heart 
rate. Fig. 3 demonstrates the pattern of hypertonicity which is associated 
with evidence of fetal distress. Prompt cessation of the synthetic oxytocin 
invariably results in rapid recovery of the fetal heart rate and disappearance 
of uterine hyperirritability. 


10 


Vv 
4 6 
MINUTES 


Fig. 3.—A, Demonstrates an undesirable pattern of uterine hyperirritability resulting 
from a too rapid oxytocin infusion of 40 drops per minute. Near superimposition of contrac- 
tions without significant periods of relaxation resulted in slowing of the fetal heart rate to 
80 per minute. B, Discontinuing oxytocin resulted in immediate recovery of the fetal heart 
rate and marked diminution of uterine activity. C, Desirable pattern established after short 
rest. Infusion of 20 drops per minute maintained this successfully. 


Postpartum Study 


One hundred and twenty-five consecutive patients were given 5 I.U. of 
synthetic oxytocin intramuseularly or intravenously following the delivery 
of the placenta. The estimated blood loss, changes in blood pressure, and a 
subjective evaluation of uterine tone were recorded by the physician perform- 
ing the delivery. 


The results in 117 patients were judged to be excellent. In 8 instances 
the uterine tone was felt to be inadequate. One patient had an estimated 
blood loss of 600 ml., of which 500 ml. occurred before synthetic oxytocin 
was given. The additional blood loss after administration of the synthetic 
oxytocin was estimated to be 100 ml. This was the only case of postpartum 
hemorrhage. Changes in the systolic blood pressure of 10 mm. or more were 
noted within 15 minutes of an injection of synthetic oxytocin in 49 patients. 
An elevation occurred in 26 of these, the average of which was 15 mm. In 
23 patients there was a fall of systolic blood pressure averaging 17 mm. 
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The diastolic blood pressure changes followed the systolic fluctuations. 
Eleven patients had an average diastolic elevation of 13 mm., and 20 patients 
a diastolic fall averaging 12 mm. 

There does not appear to be any consistent upward or downward trend 
in blood pressure following the use of the synthetic oxytocin. 


Conclusions 


Synthetic oxytocin was used in a variety of clinical situations in order 
that its action in the management of clinical problems might be observed. It 
was found to be as effective an oxytocie agent as the natural oxytocin for 
the induction of labor, the stimulation of labor, and for routine postpartum 
use as determined by observation of results and tokographie recordings. 


The substance appeared to be free of undesirable side effects. No sig- 
nificant blood pressure changes were noted during the study. 
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THE FETAL HEART RATE PATTERNS PRECEDING 
DEATH IN UTERO* 


Epwarp H. Hon, M.D.,** New HAVEN, Conn. 
(From the Department of Obstetrics and Gynecology, Yale University School of Medicine) 


HE most widely accepted clinical criteria of fetal distress are fetal 

bradycardia and the presence of meconium.’ Fetal cardiac arrhythmias 
and tachycardia alone or associated with bradycardia have also been con- 
sidered by various workers to be of significance.2> More recently changes 
in the S-T segment and T waves of the fetal ECG have been considered in- 
dications of unfavorable fetal environment.® 

The absence of clearly defined criteria for fetal distress is largely due to 
the relatively inaccurate clinical methods used to determine the fetal heart 
rate during labor.’ 

During electronic studies of fetal heart rates in labor a unique opportunity 
arose to study the fetal heart rate pattern on a 25 weeks’ fetus that ultimately 
died in utero. Before the onset of labor, the umbilical cord had prolapsed 
through a 2 em. dilated cervix. Since the fetus was thought too immature to 
survive cesarean section, the patient was permitted to go into labor. 

This report describes the fetal heart rate pattern prior to, and throughout, 
labor until the fetus died and correlates the heart rate pattern with changes in 
the S-T segment of the fetal ECG recorded from an intrauterine electrode 
placed directly on the fetus. The effects of uterine contractions, umbilical 
cord compression, and other -procedures will also be illustrated and discussed. 


Case Report 


The patient was a 22-year-old gravida iv, para iii, white woman whose estimated 
date of confinement was April 27, 1958. She was admitted to the Grace-New Haven Com- 
munity Hospital at 12:40 a.M. on Jan. 8, 1958, in early labor. On examination the fundus 
was found to be consistent with the gestational age of 25 weeks, the cervix was thought to 
be 2 em. dilated after rectal examination, and the presenting part was unengaged. The 
fetal heart rate was regular at 160 beats per minute. Shortly after admission the patient 
was taken to the delivery room for sterile vaginal examination to check the uncertain 
rectal findings. At that time a short loop of umbilical cord was found prolapsed through 
the partially dilated cervix. The fetus was presenting as a double footling breech. An 
attempt to replace the cord failed. No meconium was noted. 

Since a fetus of 25 weeks gestation usually weighs about 800 grams and the chance 
for survival with vaginal delivery is less than one in 20, it seemed unlikely that the fetus 
would survive cesarean section. The patient was therefore permitted to go into labor. 


*Aided by grants from the National Institutes of Health, United States Public Health 
Service H-2272 (C) and the Hilles Fund of Yale University. 


**Markle Scholar in Medical Science. 
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The fetal heart rate was studied with the external electronic techniques previously 
deseribed.?7,8 In this case the fetal ECG could not be recorded consistently during con- 
tractions so an internal silver electrode was placed directly on the fetus through the 2 em. 
dilated cervix. The fetal heart rate pattern and any fetal ECG changes, such as depression 
of the S8-T segment, were carefully checked through labor and the effect of uterine con- 
tractions especially noted. The frequency and duration of contractions were determined 
by abdominal palpation and later correlated with baseline changes in the fetal ECG re- 
cording that are usually associated with increased mechanical activity of the uterus. To 
enhance labor in the later stages, a Pitocin drip was started. Between contractions, the 
effects of momentary manual compression of the prolapsed umbilical cord, of altering the 
position of the patient, and of abdominal pressure on the presenting part were observed. 
Observations.— 


Actual labor began about 11:00 P.M. on Jan. 9, 1958, the fetus died at 1:22 a.m. 
on Jan. 10, and at 2:23 A.M. the same day, a grossly normal immature stillborn fetus was 
delivered. A postmortem examination was not permitted. 

Before labor: From the time of admission (12:40 A.M. on Jan. 8, 1958) until the time 
electronic techniques were started, the fetal heart rate was clinically recorded as being 130 
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Fig. 1.—A, Transitory fetal bradycardia noted in fetus with prolapsed cord. B, “Normal” 
fetal heart rate in same fetus. 
to 160 beats per minute and regular. The electronic apparatus was first used at 5:30 P.M. 
about 4 hours after the decision to deliver the patient vaginally and some 8 hours before fetal 
death. Fig. 1 is representative of the fetal heart rate pattern at this time. While the fetal 
heart rate was “normal” (Fig. 1, B) the majority of the time, there were at least 6 episodes 
of transitory bradycardia (Fig. 1, A is an example) before labor began. There is no 
definite explanation but the bradycardia was thought to be related to movement of the 
fetus and associated with partial compression of the umbilical cord. 

Onset of labor: In early labor the rather mild contractions had little effect on the fetal 
heart rate. Fig. 2, A shows a moderate bradycardia of 75 beats per minute beginning about 
10 seconds after the beginning of the contraction and lasting about 25 seconds, A short 
secondary episode of bradycardia is also noted. Bradycardia was not noted with all the con 
tractions of early labor. Fig. 2, B illustrates the relatively unchanged fetal heart rate re 
corded through the next contraction. The inconstant fetal heart rate response to succeeding 
contractions is probably related to the irregular strength of the uterine contractions of earl) 
labor and the unpredictable relationship of the prolapsed cord to the presenting part. As 
labor progressed and the contractions became stronger, the bradycardia became more pro 
found, of longer duration, and associated with irregularity (Fig. 2, C). The more profound 
and prolonged bradycardia noted here may not be due entirely to the stronger uterine con 
tractions producing longer and more severe cord compression but may be related to fetal 
deterioration. 
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Alteration of patient’s position: Patients are frequently placed in the Trendelenburg 
position to relieve pressure on a prolapsed umbilical cord. This was done with the patient but 
no change was noted in the fetal heart rate pattern. When the patient was turned on either 
side, however, the severe bradycardia and irregularity associated with contractions in the 
supine position were greatly modified. Fig. 3, 4 is the pattern noted during a contraction 
with the patient supine. Fig. 3, B shows the next contraction with the patient on her right 
side. This contraction was not associated with bradycardia; the next contraction produced 
some bradycardia but less than noted previously. The general level of the fetal heart rate 
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Fig. 2.—A, Transitory fetal bradycardia associated with mild uterine contractions and 
probable “partial cord compression. B, ‘Normal’ fetal heart rate associated with mild uterine 
contractions. This pattern was present during most of the early labor. OC, Profound and 
prolonged bradycardia and irregularity associated with a strong uterine contraction and prob- 
able severe compression of the umbilical cord. 


is higher (150 to 175 beats per minute) than with the patient in the supine position. The 
majority of subsequent contractions when the patient was on her right side were not associ- 
ated with fetal bradycardia or irregularity. Fig. 3, C shows the profound bradycardia 
associated with returning the patient to the supine position. (The foregoing observations are 
not intended to advocate the use of a particular patient position for prolapse of the cord but 
merely to show, as a matter of interest, the changes in bradycardia associated with alteration 
in position.) 

Compression of the wmbilical cord: <A readily accessible umbilical cord prolapsed in 
the vagina provided an opportunity for determination of the fetal heart rate patterns associ- 
ated with momentary manual compression of the cord. Generally, the duration and degree of 
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Fig. 3.—The U-shaped pattern of bradycardia shown in all 3 tracings has been pre- 
viously noted with cord compression and in these instances the uterine contractions and 
changes in patient position (C) were thought to be associated with cord compression. A, 
Profound fetal bradycardia and irregularity associated with uterine contractions with the 
patient supine. B, “Normal” fetal heart rate and milder bradycardia associated with uterine 
contractions with patient on her right side. OC, Recurrence of profound fetal bradycardia 
when the patient was returned to the supine position. It is probable that turning the pa- 
tient altered the mechanical relationship between the fetus and the umbilical cord so that the 
cord was compressed. 
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bradycardia increased with the duration of cord compression. With more prolonged com- 
pression irregularity accompanied the bradycardia. Fig. 4, A is a graph of the fetal heart 
rate changes noted with compression of the cord for about 25 seconds and Fig. 4, B shows the 
changes associated with compression for about 40 seconds. The greater bradycardia and 
irregularity are seen readily. 


l'ype of bradycardia: In previous reports the patterns of ‘‘ physiologic’’ (V-shaped) 
and “pathologic” (U-shaped) bradycardia have been described.?,9 The progression from a 
transient minor bradyeardia to a sustained profound bradycardia is shown in Fig. 5, which 
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Fig. 4.—A, Fetal bradycardia associated with manual compression of the umbilical cord 


~~ 25 ~~ one B, Fetal bradycardia associated with compression of the umbilical cord for 
seconds. 


serially illustrates the fetal heart rate pattern with the progress of labor and the deterioration 
of the fetus. Here the pattern changes from a narrow U shape which becomes deeper and 
wider as the infant deteriorates and finally succumbs. Rhythmic cardiac action ceased some 
11 minutes before “death.” During this interval, sporadic bursts of electrocardiographic 
activity were noted. 

In the first recorded episodes of bradycardia, 74% hours before cessation of rhythmic 
cardiac action, the longest period of bradycardia lasted about 13 seconds and then the 
heart rate promptly returned to normal (Fig. 5, 4). 

A widened U-shaped fetal heart rate pattern is noted in Fig. 5, B, 18.5 minutes before 
rhythmic cardiac activity ceased. In this case, bradycardia was more profound and prolonged; 
however, the return to normal was still rapid and regular. Some 6 minutes later a uterine 
contraction of slightly shorter duration was associated with a more profound and prolonged 
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bradycardia and a less rapid and moderately irregular return to normal (Fig. 5, C). Another 
similar contraction 6 minutes later was associated with a slower return to normal so that 
there was a 60 second plateau of about 100 beats per minute before the normal rate was re- 
sumed (Fig. 5, D). Two minutes later another short contraction was associated with brady- 
cardia down to 70 beats per minute from which the fetal heart rate did not recover but slowly 
settled at a plateau of 90 to 100 beats per minute. This rate was sustained for about 3 
minutes, at which time rhythmic fetal cardiac activity ceased for about 1 minute followed 
by bursts of sporadic electrocardiographic activity for another 10 minutes. 
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Fig. 6.—Marked irregularity of the fetal heart rate thought to be associated with vary- 
ing pressure on the umbilical cord. The contraction is associated with an accentuation of 
the bradycardia. 

Fig. 7.—Marked fetal bradycardia and irregularity 140 minutes before cessation of 
rhythmic fetal cardiac activity. 


Irregularity: As noted in Fig. 5, increasing degrees of irregularity were associated with 
progressive deterioration of the fetus. In this instance this was not a graded response since 
a great deal of irregularity was noted during momentary umbilical cord compression. Fig. 6 
is a graph illustrating this section of the record. The marked irregularity was thought to be 
associated with varying pressures on the umbilical cord such as may be produced by a mobile 
presenting part and a relatively free cord. Similar patterns have been observed in other cases 
of prolapsed cord (confirmed at cesarean section) where there has been a small fetus and a 
high presenting part; such irregularity has not been observed in “normal” labor. 
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Fetal ECG changes: Changes in the 8-T segment of the fetal ECG have been reported 
of value for the early detection of fetal distress.6 In this case, even though an electrode was 
placed directly on the fetus through the cervix, S-T segment changes were detectable only 
minutes before the fetus died. On the other hand “pathologic” bradycardia was readily 
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Fig. 8.—Fetal ECG’s recorded directly from the fetus with an intrauterine electrode. 
The number of minutes noted beside each tracing is the time before cessation of rhythmic 
cardiac activity. The duration of the tracings is about 2 seconds. The marked difference 
in fetal ECG configuration between Tracing A and the remaining tracings is probably be- 
cause the patient was on her right side while this was recorded, whereas she was supine 
for the other recordings. The maternal and fetal ECG’s can be differentiated from each 
other by the duration of the QRS interval (maternal about 0.080 seconds, fetal about 0.040 
seconds) and from checking the fetal and maternal ECG’s over a few minutes of the record 


identified hours before fetal death. Fig. 7, which is a graph of the fetal heart rate pattern 
140 minutes before cessation of rhythmic fetal cardiac activity, shows profound bradycardia 
and associated irregularity. The fetal ECG recorded at the same time was normal (Fig. 8, 4). 

With deterioration of the fetus, depression of the S-T segment gradually developed as 
shown in the remaining tracings of Fig. 8. Eight minutes before rhythmic fetal cardiac 
activity ceased there was a suggestion of S-T segment depression (Fig. 8, B). This was more 


developed 2 minutes later (Fig. 8, C) and was quite evident a further 2 minutes later (Fi 
8, D). 
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From this case, it would seem that fetal ECG S-T segment depression 
occurs only as a very late sign of fetal distress. 


Comment 


This very unusual opportunity to study fetal heart rate patterns in fetal 
distress provides a background for assessing the relative value of fetal heart rate 
deviations and fetal ECG S-T segment or other changes as indices of poor 
fetal environment. While it is not possible to state whether these observations 
ean be applied to term fetuses, fetal heart rate patterns observed in term 


fetuses that showed evidence of distress at birth have been similar to those 
noted here.” ® 


Tachycardia.—Mild tachycardia from 160 beats to 180 beats per minute was 
present throughout the period of observation even before the onset of labor 
when the fetus was presumably in good condition. The significance of this 
degree of tachycardia is not clear since similar degrees of tachyeardia have 
been noted in fetuses that appeared grossly normal at birth. 


Bradycardia.—Some 51% hours before the onset of labor, sporadic episodes 
of fetal bradycardia were noted (Fig. 5, A). The rate-time graph has a U- 
shaped pattern and appears to be similar to the graph of “pathologic” brady- 
eardia previously reported.? With labor the bradycardia became more pro- 
found and prolonged. Shortly before fetal death the bradycardia was associated 
with a progessively slower return to normal and with moderate irregularity. 
Fig. 5 emphasizes the change in the initial transitory U-shaped bradycardia 
which was gradually replaced by deeper and wider U-shaped drops until the 
fetal heart rate remained less than 100 beats per minute throughout the interval 
between contractions. This occurred only a few minutes before cessation of 
regular cardiac activity and suggests that if one waits until the fetal heart 
rate falls and remains at this level the fetus may be severely damaged by this 
time. In all, some 71 episodes of transitory fetal bradycardia (less than 100 
beats per minute) were recorded over a period of about 714 hours. Apart from 


the last 4 minutes of bradycardia, the longest single episode lasted about 2 
minutes, 


Disadvantages of Present Auscultatory Methods.—It can readily be seen 
from Fig. 5 that if 30 seconds were allowed to elapse after a contraction before 
the fetal heart rate was counted (with the exception of the last 2 contractions, 
minutes before cessation of rhythmic fetal cardiac activity), the fetal heart 
would most likely have been found clinically “normal.” In the light of this 
and other studies® ° it would appear safer to check the fetal heart rate immedi- 
ately after the contraction is over rather than to wait 30 seconds before doing so. 

The inadequacies of periodic stethoscopic sampling of the fetal heart rate 
in the interval between contractions are emphasized by noting that there were 
ong periods just before fetal death when the fetal heart rate was normal (Fig. 
, B, C, D). Routine sampling during these intervals would have completely 
nasked the serious condition of the fetus. 

Episodes of marked irregularity were associated with manipulation of the 
imbilical cord. Similar patterns noted during labor may give early warning 
‘{ cord compression. Moderate degrees of irregularity appeared to be associated 


vith severe terminal distress if profound and prolonged bradycardia was also 
‘resent. 


Fetal ECG S-T Segment and Other Changes.—A comparison of the appear- 
inee times of bradycardia and fetal ECG changes in this fetus suggests that S-T 
-ogment depression in the fetal ECG does not occur until the fetus is severely 
damaged and hence would make this sign of little or no value in the early 
ctection of fetal distress. Similar findings were noted in the electrocardiograms 
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of small human fetuses who failed to respond to resuscitation.*° It should bi 
emphasized that the illustrations of Fig. 8 were recorded with an electrod 
directly on the fetus. When abdominal electrodes are used, the technical prob 
lems of skin noise levels’! and the inability to determine exactly the spatia 
relationship of the electrodes to the fetal heart further mitigate against use 0! 
fetal ECG S-T segment or other changes for assessment of fetal environment. 

Meconium.—Although this fetus died and hence passed through a period o 
severe distress, no meconium was noted. The absence of meconium may be r¢ 
lated to the small size of the fetus. 


Summary 


1. The fetal heart rate pattern during the death of a 25 week fetus has 
been determined from a fetal ECG tracing continuously recorded with a1 
intrauterine electrode throughout labor. 

2. ‘‘Pathologice’’ bradyeardia of a characteristic and readily identifiabl 
pattern appeared many hours before death. 

3. Fetal ECG S-T segment changes appeared to be of little clinical value 
for the early detection of fetal distress. 

4, Fetal cardiac irregularity associated with short periods of bradyeardia 
appeared to be related to manipulation of the umbilical cord. 

5. Profound and prolonged bradyeardia accompanied by fetal cardiac 
irregularity appeared just prior to fetal death. 

6. The fetal heart rate may return to ‘‘normal’’ for long periods even 
after profound and prolonged bradycardia and hence may be found ‘‘normal”’ 
even a few minutes before fetal death. 

7. It is important to distinguish between the fetal heart rate pattern 
which is a graph of the instantaneous fetal heart rate changes plotted against 
time and changes in the individual fetal ECG complexes such as S-T segment 
depression, T wave changes, ete. 


Conclusion 


The fetal heart rate patterns observed during intrauterine fetal death 
provide a background for a further study of the elinical criteria of feta! 
distress. 
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FETAL HEMOGLOBIN AS AN INDEX OF MATURITY* 


ALBERT B, GerBiE, M.D., Epwin J. DeCosta, M.D., AND 
A. Rets, M.D., Cuicaco, ILL. 


(From the Department of Obstetrics and Gynecology, Passavant Memorial Hospital and North- 
western University Medical School) 


HERE is considerable evidence suggesting that perinatal mortality is in- 

creased in abnormally prolonged pregnancy. It is often difficult, however, 
to determine the actual duration of gestation. For example, menstrual dates 
are frequently inaccurate, the size of the baby may be of little value, and the 
‘‘mature features,’’ such as ossification centers, long fingernails, and alertness, 
are not specific. An objective index would, therefore, be exceedingly valuable 
as an aid in the establishment of the diagnosis of fetal maturity. Such an indi- 
cator may be forthcoming through the investigation of hemoglobin, specifically 
fetal and adult. 

The adult type of hemoglobin begins to replace the fetal type early in the 
second trimester of pregnancy.*° The percentage of adult hemoglobin gradu- 
ally increases with a corresponding decrease in the percentage of fetal hemo- 
globin. By the end of the first year of life the adult hemoglobin reaches 95 
percent. It is rare to find any fetal hemoglobin after 30 months.°® 

This study was undertaken to determine whether the proportion of adult 
to fetal hemoglobin in the blood of the fetus could be correlated with fetal 
age, Such a relationship has been implied by Cottom.’® 

There are many distinct differences between adult and fetal hemoglobin. 
The fetal type may be differentiated by its greater resistance to the action of 
its greater affinity for oxygen,’* ** its electrophoretic mobility,*? its 
immunologic properties,?? its chromatographic pattern,?® and its physico- 
chemical structure.* In 1935 Brinkman and Jonxis* devised a method to 
determine the relative proportions of adult and fetal hemoglobin. This was 
bused on the observation that fetal hemoglobin is much more resistant to the 
vetion of alkali than is adult hemoglobin. In 1951 Singer, Chernoff, and 
Singer** developed a technique using an alkaline reagent which completely 
destroys adult hemoglobin within one minute. This method was used in our 
siidy sinee it seemed to be simpler and much more sensitive than. other 
t-chniques. 


Review of Literature 


Ponder and Levine’® in 1949, studying a group of infants with hemolytic 
d:ease of the newborn, found no significant differences in the percentage of 


*Presented before the Chicago Gynecological Society, Nov. 15, 1957. 
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fetal hemoglobin between affected and nonaffected infants and gave 79.7 pei 
cent fetal hemoglobin as the average value for full-term infants. Chernofi 
and Singer® analyzed the blood of 200 children from birth to age 6. They 
found that cord blood ranged from 50 to 85 per cent fetal hemoglobin, and 
that fetal hemoglobin persisted at a very low level in the normal child until 
30 months of age. In neither of the above studies was an attempt made ti 
correlate fetal age with the fetal hemoglobin concentration, 

In a group of 96 full-term infants, Schulman and Smith** found th: 
average fetal hemoglobin to be 71 per cent with a range of 54 to 88 per cent 
The mean value for 33 premature babies was 82 per cent with a range from 
68 to 89 per cent. 

In 1954 Walker?® ?° reported the result of fetal and adult hemoglobin de 
terminations in the blood of 131 fetuses ranging in age from 10 to 43 weeks. 
Adult hemoglobin first appeared in the thirteenth week, being 1 to 2 per cent 
at 22 to 24 weeks it constituted 10 per cent. The range of adult hemoglobin 
between the thirty-fifth and fortieth week was 11 to 39 per cent with a mean 
of 22.2 per cent. Those infants born in the forty-first and forty-second weeks 
had an average of 30.7 per cent adult hemoglobin. He concluded that as th: 
fetus becomes older the amount of fetal hemoglobin decreases and the amount 
of adult hemoglobin increases; but, if there is a decrease in the oxygen supply, 
the fetus will produce extra hemoglobin of the fetal type. 

Cottom” presented a series of only 24 cases from which he concluded that 
there is a close correlation between the per cent of fetal hemoglobin in the cord 
blood and the calculated maturity, ie., fetal hemoglobin amounts to 80 per 
cent at 38 weeks, 70 per cent at term, and only 61 per cent in the postmature 
period.?® Although this was a much too small series from which to draw final 
conclusions, it did serve to stimulate others to further study. 

Abrahamov, Salzberger and Bromberg,’ studying fetal hemoglobin in 
newborn infants, reported the average fetal hemoglobin at term to be 85.5 per 
cent with a range of 64.1 to 95 per cent, and 65.1 per cent in postmature infants 

In another group of newborns delivered of mothers with chroniecall) 
lowered blood oxygen content they observed abnormally high fetal hemoglobin 
concentrations.* This would serve to substantiate Walker’s statement that 
there is an increased production of fetal hemoglobin when the oxygen supp!) 
is decreased, 


Material and Methods 


The amount of fetal hemoglobin was determined in 200 samples of oxalated 
cord blood collected at the time of delivery. One hundred twenty-five wer 
from full-term infants, 50 from preterm (less than 266 days), and 25 from 
postterm infants (more than 293 days). Care was taken to verify the dates 
as accurately as possible by history and correlation with physical findings. 

Determinations of fetal hemoglobin were made according to the metho: 
described by Singer and his co-workers.** The method consists of exposing 
measured quantity of hemoglobin to the action of an alkaline reagent (KOH 
for exactly 1 minute. The denaturation process is then stopped by means « 
a solution—(NH,)2SO, plus HCl—which lowers the pH and precipitates t! 
nonhemoglobin chromogens. After filtration, the amount of unaltered hem 
globin (fetal) is determined and expressed as a percentage of the initi | 
amount of total hemoglobin. 


Results 


The average value for the fetal hemoglobin content of cord blood at t 
was 73.3 per cent with a range of from 55 to 95 per cent. Infants born pr 
to term had an average of 80.7 per cent but the range extended from 66 '0 
92 per cent. When delivery was delayed 14 days beyond the expected d: 
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the fetal hemoglobin was lower, ranging from 42 to 80 per cent with an 
average of 67.6 per cent. Although as a group the preterm infants had a 
statistically significant higher percentage and the postterm group a lower 
percentage of fetal hemoglobin than the term group, there was considerable 
individual variation in infants of similar calculated age (Table I). 


TABLE I. PER CENT FETAL HEMOGLOBIN CORRELATED WITH FETAL AGE 


FETAL HEMOGLOBIN 

GESTATION NO. OF PATIENTS (AVERAGE % ) | RANGE (%) 

Preterm 50 80.7 66-92 
(less than 266 days) 

Term 125 73.3 55-95 

Postterm 25 67.6 42-80 
(more than 293 days) p < 0.001 


A similar correlation was found when the percentage of fetal hemoglobin 
was compared with the birth weights. Infants weighing 2,500 to 3,999 grams 
had an average of 74.1 per cent fetal hemoglobin. Those under 2,500 grams 
averaged 84.6 per cent and the average for those over 4,000 grams was 66.2 per 
cent. Again individual variation was so great that only the average values 
could be correlated (Table IT). 


TABLE II. Per CENT FETAL HEMOGLOBIN CORRELATED WITH BIRTH WEIGHT 


FETAL HEMOGLOBIN 
BIRTH WEIGHT | NO. OF PATIENTS (AVERAGE %) RANGE (%) 
Less than 2,500 grams 22 84.6 66-92 
2,500 to 3,999 grams 157 74.1 55-95 
More than 4,000 grams 21 66.2 42-80 
p < 0.001 


Fig. 1 demonstrates the correlation between per cent fetal hemoglobin, 
fetal age, and birth weight. The older and the heavier groups have less fetal 
and more adult hemoglobin. Table III is an analysis of variance which shows 
the differences between the major groups (by days) as well as the subgroups 
(by weight) to be statistically significant (p less than 0.001). These results 
compare closely with those of other authors (Table IV). 


TABLE III. ANALYSIS OF VARIANCE 


DEGREES OF SUMS OF | VARIANCE 
VARIANCE FREEDOM SQUARES RATIO 
Between groups (days) : 
Preterm vs. others 2,579 52.0* 
Term vs. postterm 670 13.5* 
Between subgroups (weight) : 
Within preterm group 1 
Within term group 
Within postterm group 
Within groups (error term) 
Total 


6 
5.1 
0 


Between groups (weight) : 
< 2,500 grams vs. others 
2,500-4,000 vs. > 4,000 
grams 
Within groups (error term) 197 
Total 199 


*Very highly significant at 0.01% level. 
TSignificant at 5% level. 
tHighly significant at 1% level. 
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TABLE IV. COMPARISON OF RESULTS 


PRETERM TERM POSTTERM 

FETAL FETAL FETAL 

HEMOGLOBIN HEMOGLOBIN HEMOGLOBIN 
AUTHOR (%) 10. 10. (%) 

Ponder and Levine19 15 

Chernoff and Singeré 

Schulman and Smith23 82 96 

Walker2s8, 29 80-90 

Cottom10 80 18 

Abrahamov1 100 


Present series 80.7 125 


Pre Term Term Post Term 
< 266 days 266 to 293 days > 293 days 


Weight Subgroups 
x Under 2500 qgmo 
1 2500 to 4000 gms 
Over 4000 
— Mean for group 

by days 

-~— Mean for subgroup 
by weight 
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Per Cent Fetal Hemoglobin Correlated with Age and Weight 
Fig. 1. 


In a group of 6 diabetic patients whose pregnancies were terminated be- 
tween the thirty-fifth and thirty-eighth weeks the average fetal hemoglobin 
was 74.1 per cent, a much lower figure than for the group of preterm infants 
as a whole. Although this is much too small a series from which to draw 
any conclusions, one may wonder if the inerease in adult hemoglobin with its 
lesser affinity for oxygen might not be one of the factors responsible for the 
many unexplained intrauterine deaths of infants of diabetic mothers at or nea! 
term. 


Comment 
Fetal distress and fetal death in utero are believed by many to oceur mor 
frequently in postterm pregnancies. Recently a number of articles have ap 
peared on the subject of postmaturity, particularly in the British literatur 
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Clayton’ reported from the Queen’s Charlotte Hospital that the mortality in 
eases in which pregnancy was continued over 42 weeks was 2.81 per cent as 
compared to 1.37 per cent in term infants. 

At the Boston Lying-in Hospital, Clifford® ® ranks postmaturity as the 
second most common cause of perinatal mortality, prematurity ranking first. 
He described a clinical syndrome of postmaturity associated with placental 
dysfunction which is considered a particular hazard to the primigravida. 
After 300 days’ gestation one in every 10 infants died, and of those primi- 
gravidas over 26 years of age who were delivered after 300 days, one in every 
3 babies died in utero or after birth. In this syndrome the infants are long, 
thin, and have parchment-like skin, and, when the syndrome is very severe, 
they pass meconium which stains the skin and nails, 


Strand?> in Norway and Lindell** in Sweden report that the perinatal 
mortality almost triples with prolongation of pregnancy 2 weeks beyond term, 
especially in primigravidas. Lindell reported a fetal mortality rate of 1.8 per 
cent in primiparas, and 0.7 per cent in multiparas at term, in contrast to 6.7 
and 1.6 per cent mortality, respectively, in pregnancies of 294 days or more. 
Both Strand and Lindell recommend induction of labor after careful evaluation 
as the treatment of choice in these patients. 


Based on his excellent review of the literature and also on his report of 
the statistics on postmaturity from the Johns Hopkins Hospital, Nesbitt’” ** 
concluded that there is a threefold increase in the postmature perinatal mor- 
tality rate over that of the mature group. On the other hand, Calkins’ and 
others’ 7° feel that there is no problem with postmaturity. 


Fetal anoxia due to postmaturity is considered to be a specific etiological 
factor responsible for some perinatal complications, ie., stillbirth, fetal 
distress, and neonatal death. Walker?’ demonstrated that there is a progres- 
sive diminution of oxygen content and saturation in the cord blood as preg- 
naney progresses beyond term. While Minkowski'® and MacKay" confirmed 
this observation, others” 71 have failed to do so. 

Since one feature of fetal hemoglobin is its somewhat greater affinity for 
oxygen, differences in the proportion of adult and fetal hemoglobin would in- 
fluence the position and shape of the oxygen dissociation curve of the blood. 
A decrease in the percentage of fetal hemoglobin in an infant with a resultant 
shift to the right of the oxygen dissociation curve may result in clinical 
anoxia of the postmature infant. This is especially true if the fetus is exposed 
to complicated or prolonged labor. 

Beeause fetal anoxia is due to both placental dysfunction accompanying 
postmaturity and difficult labor beeause of large infants, Nesbitt’s'® main 
principles of management were anticipation and prompt treatment of all com- 
plications in labor. To careful supervision of labor we would add the dis- 


criminating use of prophylactic induction of labor based on a critical evalu- 
ation of each patient. 


Summary 


The percentage of fetal hemoglobin was determined in 200 samples of cord 
blood and an attempt was made to correlate this percentage with fetal age 
and weight. In the term group fetal hemoglobin varied from 55 to 95 per 
cent with an average of 73.3 per cent. The preterm group averaged 80.6 per cent 
with a range of 66 to 92 per cent, while the postterm group had an average of 
67.6 per cent with a range of 42 to 80 per cent. 


The average per cent of fetal hemoglobin in infants weighing between 
2,500 grams and 4,000 grams was 74.1 per cent. Those infants below 2,500 
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grams had an average of 84.6 per cent and those over 4,000 grams had an 
average of 66.2 per cent. 


Conclusions 


The concentration of fetal hemoglobin in any single cord blood is of little 
value in diagnosing postmaturity because of the great individual variation in 
all age and weight groups. 


There is a significant difference in the percentage of fetal hemoglobin be 
tween preterm, term, and postterm groups; the older and heavier groups have 
less fetal and more adult hemoglobin, 


In general it can be assumed that in the postterm fetus there is an in- 
creased ratio of adult:fetal hemoglobin and this may decrease the oxygen 
supply. 


We wish to thank Miss Mildred Lammering and Mr. James McCoo for their technical 
assistance in this study, We also wish to thank Dr. Sheldon Waldstein, Assistant Professor 
of Medicine, for the statistical analysis and aid in preparing this manuscript. 
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Discussion 


DR. HOWARD L. ALT, Chicago Ill.—The authors have proved statistically that pre- 
ierm infants have a higher fetal hemoglobin and postterm infants a lower fetal hemo- 
globin than the normal. Dr. Gerbie also found a correlation between weight and fetal 
hemoglobin in the entire group. I wonder if there is any correlation between weight and 
fetal hemoglobin in the normal term infants. If the amount of fetal hemoglobin is in- 
versely proprotional to the length of gestation, such a correlation should not exist. 


There is some question in my mind as to the role of the fetal hemoglobin in the in- 
creased mortality of postterm infants. The difference in fetal hemoglobin between the 
normal and postterm infants would result in only a slight difference in the oxygen dissoci- 
ation curve in the two groups. 


In recent years, many studies have been performed on the nature of fetal hemo- 
globin, The fact that fetal hemoglobin is resistant to alkali has provided a simple test 
for its chemical determination. Fetal hemoglobin cannot be determined by electro- 
phoresis because the mobility is so similar to adult hemoglobin. 


In 1949, Pauling discovered a special type of hemoglobin in sickle cell anemia which 
is called hemoglobin 8. Since then, at least 13 different types of hemoglobin have been 
identified by electrophoresis and these are frequently associated with anemia. 


Fetal hemoglobin has been found in a variety of inherited and acquired hematologic 
disorders, In sickle ‘cell anemia, the fetal hemoglobin content may vary from 2 to 24 per 
cent, the remainder being mostly hemoglobin 8S. An infant born with sickle cell disease 
may not develop anemia until the fetal hemoglobin in largely replaced by hemoglobin 8. 


In Cooley’s anemia, 40 to 100 per cent of the hemoglobin is in the form of fetal hemo- 
globin. 


DR. GERBIE (Closing).—I did not want to imply that increased adult hemoglobin 


was the one factor that led to perinatal mortality in the postmature infant. I think it is 
just one other area that should be explored. There are many people who do not think this 
is probable. 
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NEONATAL ANEMIA DUE TO TRANSPLACENTAL 
BLOOD LOSS* 


A Case Report 


Norman R. CooperMAN, M.D., Cuicaco, 


(From the Department of Obstetrics and Gynecology, Michael Reese Hospital and Chicago 
Medical College) 


N 1948 Weiner’ described several cases of severe anemia in the newborn, which 
did not fit into the usual causes to which this condition is ascribed. After 
careful analysis of the detailed blood study in these instances he felt that the 
newborn had lost a good portion of its blood supply into the maternal circulation. 
With the tests available at that time this hypothesis could not be substantiated. 
In 1955 Chown? reported 3 cases of severe anemia in the newborn and, 
with the new tests available at the time, was able to demonstrate beyond a 
reasonable doubt, in at least one of them, that a loss of blood into the maternal 


circulation from the fetal circulation did actually occur. The following is a 
case that fits into this category. 


TABLE I. SUMMARY OF SUCCESSIVE FINDINGS IN BLOOD OF MOTHER AND CHILD 


Mother’s Blood (Rh positive, Coombs negative).— 
5/17/57 Hemoglobin 16.4 Gm. (105%); RBC 5.2 million; WBC 22,400; reticulocytes 
4.2%; fetal hemoglobin 6.9% 
5/21/57 Hemoglobin 14.7 Gm. (94%) ; WBC 16,900; fetal hemoglobin 7.2% 
7/ 9/57 Fetal hemoglobin 1.5% 


Baby’s Blood (Rh positive, Coombs negative, serum bilirubin 1.4).— 

5/17/57 Hemoglobin 4.8 Gm. (31%); RBC 1.3 million; WBC 26,600; reticulocytes 27.0%; 
fetal hemoglobin 83.6% 
Treatment 70 c.c. blood and oxygen 

5/18/57 Hemoglobin 10.8 Gm. (67%) ; reticulocytes 20.2% 
Treatment 75 c.c. blood 
Baby’s condition excellent 

5/20/57 Hemoglobin 17.4 Gm. (112%) ; RBC 4.7 million; reticulocytes 12.1% 

5/22/57 Hemoglobin 19.2 Gm. (121%) ; RBC 5.6 million; reticulocytes 12.8% 
Baby discharged on seventh day in excellent condition 
Growth and development during the year have been normal 


On May 17, 1957, Mrs. K., a 21-year-old gravida i, para 0, gave birth at term to a 7 
pound, 11 ounce, male infant. Her prenatal course was entirely uneventful. She was R! 
positive, type O, Kahn negative, with a hemoglobin of 13.5 Gm., erythrocyte count 4. 
million, and urinalysis normal. Her previous medical and surgical history was negativé 
except for a moderately severe case of scarlet fever at the age of 3, with no evident afte! 
effects. She had never been in any accidents or received any blood transfusions. During 


*Presented at a meeting of the Chicago Gynecological Society, April 18, 1958. 
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her pregnancy the only medication received was the usual amounts of iron and calcium. 
Her labor lasted for about 12 hours, was without incident, and she was delivered by low 
forceps and episiotomy under ethylene anesthesia. There was only minimal blood loss 
during the delivery, and the placenta did not appear unusual in any way. 


At birth the infant was somewhat sluggish, and after the air passages were cleared, 
took his first breath within 30 seconds, and cried after about 2 minutes. Muscle tonus 
was only fair. The most striking observation about the infant was his extreme pallor. 
Because of this a pediatrician was called immediately and although the baby’s condition 
seemed good, blood was drawn from mother and infant before the patient left the de- 


livery room. Table I is a summary of the hematological and clinical findings in mother 
and child. 


Comments 


In reviewing the possibilities as to the etiology, one can promptly rule out 
Rh ineompatibility, and from the complete study ABO difficulties would not 
apply here. The clinical and hematological observations as well as the clinical 
course can best be explained by a slow loss of blood some time prior to birth 
from the infant into the mother through a placental defect. The loss must 
have been slow for the amounts involved can be estimated to be 50 to 75 per 
cent of the infant’s blood volume. This loss, if rapid, would be incompatible 
with sustained life in the newborn. Then, too, with a rapid loss, how could 
we explain the 27.0 per cent reticulocyte count present at birth? The ab- 
normally high fetal hemoglobin in the mother (7 per cent of her total circulat- 
ing blood volume) with its subsequent diminution to normal levels after a 
period of 8 weeks seems to substantiate this explanation. 

From the various case reports in the literature this entity has a marked 
variability, depending on the degree of placental incompetence. It could con- 
eeivably vary from mild anemia in the newborn, through severe anemia with 
or without shock, to fetal death in utero, depending on the amount and speed 
of blood loss into the maternal circulation. On the other hand, the effects on 
the mother could vary from none at all to signs of an incompatible blood 
transfusion, depending on the amount, speed, and type of blood involved. 


The therapy in these very infrequent incidents should be oxygen and 
prompt massive transfusion until such time as the clinical condition and blood 
return to normal. If exchange transfusions are necessary, as in erythro- 
blastosis combined with blood loss into the maternal circulation, it is im- 
portant to remember that the amount given should be about 150 ¢.c. more than 
that removed, to make up for the blood loss over and above that lost by 
hemolysis. Perhaps some day the placental defect may be demonstrable. 
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HEMOGLOBIN AND HEMATOCRIT STUDIES IN THE NEWBORN 
WITH LIGATED AND NONLIGATED UMBILICAL CORDS 


J. BERNARD BeRNsTINE, M.D., AND 
ABRAHAM LupmirR, M.D., PHILADELPHIA, PA. 


(From the Department of Obstetrics and Gynecology, Jefferson Medical College and Hospital) 


NVESTIGATION by De Marsh, Windle, and Alt? has shown that when the 

umbilical cord is clamped immediately upon delivery of the infant, an 
average of 108 ¢.c. of blood is obtained from the placenta. It seems from 
this that at least one-fourth of the human fetal blood is in the placental 
circulation at the end of gestation. The present report compares the effect of 
early and late ligation of the umbilical cord on the hemoglobin and hematocrit 
of the newborn. This is a section of a larger study on ligated and nonligated 
umbilical cords; in another part of our studies we? included the bacteriology 
and histology. 


Material and Methods 


The infants studied were divided into two groups. In one group thie 
hemoglobin and hematocrit levels were observed 1 hour and 72 hours following 
birth. In the second group, the hemoglobin and hematocrit were studied in 
infants 72 hours following birth. Each of these groups included both infants 
with ligated and nonligated cords. In the first series there were 27 with ligated 
cords and 23 with nonligated. In the second series there were 51 infants 
with ligated cords and 50 with nonligated cords. 


In the second series the infants were further divided as to sex. There 
were 29 ligated and 19 nonligated cords in males and there were 22 ligated 
and 31 nonligated in females. 


The blood for study was procured from the infant’s large toe,’ 1 hour 
and 72 hours after birth. A Sahli pipette was employed, the oxihemoglobin 
method was used, and the reading performed on the Klett Photocolorimeter. 
During labor the amount of sedation was negligible and most of the patients 
were delivered spontaneously. Local infiltration of the perineum or pudenda! 
nerve block was employed (1 per cent procaine). A few patients were de 
livered with nitrous oxide and oxygen (50-50 per cent). None of the mothers 
included in this study suffered from anemia at the time of delivery. 


In the group selected for ligation, the umbilical cord was severed 5 minute: 
after delivery, in the nonligated group the cord was severed 1 hour followin: 
delivery. In both the ligated and nonligated groups the infants remaine: 
below the level of the mother until the cord was severed. In the nonligate 
group the placenta following its expulsion was kept at a higher level tha’ 
the infant until the cord was severed. 
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Results 


In the first series which included 27 ligated cords and 23 nonligated cords, 
he hemoglobin in grams per cent for the first hour varied from 22.8 in the 
ligated cords to 23.2 in the nonligated, showing only a slight variation (P=0.5). 
in the 72 hour group the hemoglobin in grams per cent varied from 20.4 in the 
ligated cord to 20.6 in the nonligated with a variation even less significant 
than in the 1 hour group (P=0.7). 

The variations in the ligated from 1 hour to 72 hours showed a difference 
of 2.4 Gm. per cent hemoglobin, as shown in Table I, a difference that is highly 
significant (P < 0.001). The variations in the nonligated cords from 1 hour 
to 72 hours showed a difference of 2.6 Gm. per cent hemoglobin (Table I) which 
was also highly significant (P < 0.001). 


TABLE I. AVERAGE VALUES IN FIRST SERIES 


LIGATED CORDS NONLIGATED CORDS 
| HEMOGLOBIN | HEMATOCRIT HEMOGLOBIN HEMATOCRIT 
(GM. %) (%) %) (%) 
1 hour 22.8 70 23.2 74 
72 hours 20.4 64 20.6 70 


The hematocrit percentage in the same series for the first hour varied 
from 70 per cent in the ligated cords to 74 per cent in the nonligated, a variation 
of 4 per cent statistically slightly significant (P=0.1). In the 72 hour group 
the hematocrit percentage varied from 64 per cent in the ligated cord to 70 
per cent in the nonligated, statistically more significant than the variation in 
the 1 hour group (P=0.02). 

The hematocrit variations in the ligated from 1 hour to 72 hours showed 
a 6 per cent difference as seen in the same table, a difference that has highly 
statistical significance (P < 0.001). The hematocrit variations in the nonligated 
from 1 hour to 72 hours showed a 4 per cent difference (Table I). This differ- 
ence is statistically significant (P < 0.01). 

The second series (Table II), which included 51 ligated cords and 50 
nonligated cords, is further divided into 29 males and 22 females with ligated 
cords and 19 males and 31 females with nonligated cords. All studies were 
performed at 72 hours following birth. 


TABLE II. AVERAGE VALUES IN SECOND SERIES 


MALE FEMALE MALE FEMALE 
HEMO- | HEMA- | HEMO- | HEMA- | HEMO- | HEMA- | HEMO- | HEMA- 
GLOBIN | TocRIT | GLOBIN | TocRIT | GLOBIN | ToOcRIT | GLOBIN | TOCRIT 
(aM. %)| (%) |(GM.%)| (%) |(GM.%)| (%) |(G@M.%)| (%) 
72 hours 20.7 63 21.0 66 21.6 65 21.8 67 


LIGATED CORDS | NONLIGATED CORDS 


In the males the variation in hemoglobin between the ligated and nonligated 
‘ords was 0.9 Gm. per cent, which is not statistically significant. In the females 
‘he variation was 0.8 Gm. per cent, which is also not statistically significant. 

The hematocrit percentage in males varied from 63 per cent in the ligated 
‘0 65 per cent in the nonligated, a difference of 2 per cent, while in the females 
he difference was from 66 per cent in the ligated to 67 per cent in the nonligated, 

difference of 1 per cent. The variation in hematocrit percentage, in both the 
nales and females, and in the ligated and nonligated cords observed 72 hours 
ollowing delivery was not considered of statistical significance. 
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Comment 


For comparative studies the cord in the ligated group was severed 5 min 
utes following delivery whether pulsations had ceased or still persisted whil 
in the nonligated group the cord was severed 1 hour following delivery. W: 
feel that severance of the cord 5 minutes after the baby is born (ligated group 
is not strictly early severance of the umbilical cord. 

Upon observation of Table I, it may be noted that the hemoglobin an 
hematocrit are higher in the nonligated group. Possibly if we had severed thi 
cord in the ligated group at the time of birth instead of waiting, the difference 
would be greater and more significant. In all groups the placenta was at a 
higher level than the baby following delivery, since it is felt that onee the pla 
cental circulation ceased, gravity becomes an important factor in the passag 
of blood to the baby.*? This particular study is part of a larger and mor 
complete investigation, and it may be stated that over 1,000 cases of nonligation 
of the umbilical cord have been observed, without adverse effect. 

In Table II, the hemoglobin and hematocrit estimations between ligated 
and nonligated groups was not marked, but here again the average hemoglobin 
and hematocrit were higher in the nonligated group. As far as sex is concerned, 
the values were slightly higher in the female. 


Summary 

The present study included 151 infants divided into two groups. In one 
group the hemoglobin and hematocrit levels were observed 1 hour and 72 hours 
following birth. In the second group, the hemoglobin and hematocrit were 
studied 72 hours following birth. 

These groups were divided into infants with ligated and those with non 
ligated cords. 

In both the ligated and nonligated groups the infants remained below the 
level of the placenta until the cord was severed (5 minutes and 1 hour after 
birth, respectively). 


In both groups the hemoglobin and hematocrit were higher in the non 
ligated groups, although the differences were not marked and in general were 
without statistical significance. As far as sex is concerned, the hemoglobin and 
hematocrit were slightly higher in the females. 


We wish to thank Hyman Menduke, Ph.D., for the statistical analysis. 
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BACTERIOLOGIC STUDIES IN LIGATED AND 
NONLIGATED UMBILICAL CORDS* 


J. BERNARD BERNSTINE, M.D., ABRAHAM LupmiR, M.D., AND 
MaryAnn Fritz, M.S., PHILADELPHIA, PA. 


(From the Department of Obstetrics and Gynecology, Jefferson Medical College and Hospital) 


HIS study was undertaken with the aim to note the relationship and role 

played by the umbilical cord in staphylococcie infection in the newborn 
and the puerperal mother. Edmunds and associates' noted in their studies a 
relationship between the staphylococcic-positive swabs taken from the umbilical 
region and the maternal staphylocoeccic infections, There were 40 per cent 
positive Staphylococcus aureus swabs on the eighth day in the newborn, and on 
the same day the maternal nasal swabs for Staph. awreus were 30.7 per cent and 
the vaginal 10.8 per cent for Staph. aureus. Forfar? found 60 per cent positive 
Staph. aureus on routine swab studies of the newborn, after the cord had sepa- 
rated, Jellard® noted a relationship with the umbilical cord as a reservoir of 
infection. It has also been noted that a thick, moist cord offers a more favorable 
medium for bacteria to propagate.* 


Material and Method 


Sixty-three cases of ligated cords and 88 eases of nonligated cords were 
investigated for bacteriologie study. The patients employed in this study were 
delivered by the resident staff of the hospital and included those registered 
for the maternity ward. All patients in the study, which included both primip- 
aras and multiparas, were delivered vaginally. Of these, 88 per cent were 
Negroes and 12 per cent white; 93 per cent delivered spontaneously and 7 per 
vent by low forceps. 

The patient was prepared for delivery with green soap, sterile water, and 
Zephiran, 1:1,000; the bladder was emptied by catheter and sterile drapes 
were applied. The operator and assistants scrubbed and wore operating suits, 
sterile gowns, and gloves. Whether the cord was to be ligated or not, after 
‘elivery the baby was permitted to rest below the level of the delivery table. 


Ligated Cases.—The cord was severed 5 minutes after delivery of the baby, 
'r, benzalkonium chloride, 1:1,000, and alcohol, 70 per cent, were applied 
‘9 the cord, which was then tied with a double ligature. Following this, the 
.bove preparations were again applied and a piece of sterile gauze was loosely 
laced over the umbilical cord stump. 


Nonligated Cases.—The cord was not severed until one hour following de- 
very of the child. During that period the placenta had already been delivered 
‘nd cord pulsations had ceased. The placenta was kept at a higher level than 
‘he baby during this time. The cord was cut obliquely, using scissors, and in 


*Presented at the Second World Congress of the International Federation of Gynecology 
«nd Obstetrics, Montreal, Canada, June 22-28, 1958. 
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most cases of the unligated group, the cord was put under tension before it was 
cut; in some, tension was also applied following severence of the cord. Then 
Tr. benzalkonium chloride, 1:1,000, and aleohol, 70 per cent, were applied. A 
small piece of gauze was placed loosely over the umbilical stump. 

In both groups the umbilical cord was cleansed with Zephiran, 1:1,000, and 
aleohol 24 hours after delivery. The operator, using sterile gloves and instru- 
ments, cut obliquely a piece from the cord, permitting a segment about 34 inch 
to remain attached to the baby. The severed piece of cord was further divided 
by cutting one segment. The proximal piece was used for histologic study and 
placed in 10 per cent formalin; the other segment was immediately placed in a 
test tube which contained sodium thioglycollate and was used for bacteriologie 
study. 


black: Ligated 151 cases I-Staph. Aureus (coag.+) 
white: Non Ligated 63 ligated II-Inteetinal type flora 
88 non ligated III-Respiratory 
IV-Anaerobic 


Fig. 1.—Relationship of cases, ligated and nonligated, to the four bacteriologic groups 


Procedure 


Bacteriologic studies were carried out by inoculating sodium thioglycollate 
medium with the most distal portion of the remaining umbilical cord taken 24 
hours after delivery. The tissue was incubated at 37° C. for 12 to 24 hours, 
then inoculated on differential solid media, including MacConkey’s, tellurite 
glycine agar,® and sodium azide, and on two plates of 7 per cent blood agar, 
one of which was incubated anaerobically for 72 hours. In many _ instances, 
distinctive biochemical reactions were utilized to identify further a particular 
organism. Animal inoculations were not done. 

In addition, swabs were taken at the umbilicocutaneous junction of the 
cord and from the cut end of the stump approximately 72 hours after delivery. 
Bacteriologic procedures were similar to those previously described. 


Groups of Organisms 


In an effort to determine the general pattern of flora present, the organ- 
isms were arbitrarily placed into 4 categories: 
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I. Coagulase-Positive Staphylococci. 

Il. “Intestinal Type.”—These organisms included lactose-fermenting gram- 
negative rods such as: Escherichia coli and Aerobacter aerogenes. Nonlactose- 
fermenting or late lactose-fermenting bacilli included Bacillus proteus species, 
B. proteus tettgeri, Paracolon species, Pseudomonas species, and Herellea vagini- 
cola. Gram-positive streptococci, which grew in broth containing 6.5 per cent 
NaCl, were considered to be enterococci and were included in the category, 
“Enterococci (alpha, beta, gamma hemolytic) Laneefield Group D.” 

III. Respiratory Type.—Organisms cultured included Neisseria catarrhalis, 
N. sicca, Hemophilus, influenzae, Diplococcus pneumoniae and B. streptococci 
unable to grow in 6.5 NaCl broth and falling in Lancefield Group A. 

IV. Anaerobes.—Anaerobes cultured were Clostridium species, Bacteroides 
species, and anaerobic micrococci. The Clostridia showed a double-zoned hemol- 
ysis on blood agar and produced stormy fermentation in litmus milk in 11 
isolations. 


Lactobacilli, diphtheroids, and coagulase-negative staphylococci were 
isolated from the large majority of specimens and were not included under any 
category because of their ubiquitous nature. 

The predominant organisms cultured in the 4 groups were as follows: 
Group I, Staphylococcus aureus; Group II, Escherichia coli; Group III, Strepto- 
cocct (alpha, gamma hemolytic); Group IV, Clostridium species (proteolytic). 


Results 


Group I. Coagulase-Positive Staphylococcit.— 
ligated: 


24 HOURS SWABS (72 HOURS) 
Positive Negative Total Positive Negative Total 
22 41 63 19 11 30 
39% 65% 100% 63% 37% 100% 


In this series, 11 cases primarily positive (within 24 hours) remained as 
such 72 hours after delivery (37 per cent), 1 case became negative (3 per cent), 
8 eases primarily negative (24 hours) became positive 72 hours later (27 per 
cent), and 10 cases remained negative in both instances (33 per cent). 

Nonligated: 


24 HOURS SWABS (72 HOURS) 
Positive Negative Total Positive Negatiwe Total 
50 38 88 22 27 49 
57% 43% 100% 45% 59% 100% 


In this series, 20 cases (41 per cent) primarily positive remained positive 
for 72 hours, 9 cases primarily positive (18 per cent) became negative within 
72 hours, 2 cases (4 per cent) negative became positive within 72 hours, and 18 
cases (37 per cent) remained negative in both instances. 


Group II. “Intestinal Type” Flora.— 
Ingated: 


24 HOURS SWABS (72 HOURS) 
Positive Negatwe Total Positive Negative Total 
52 11 63 23 7 30 
83% 17% 100% 717% 23% 100% 


_. Twenty-one cases were positive at 24 hours and remained positive 72 hours 
later (70 per ent), 4 cases were positive and became negative at 72 hours (13 
per cent), 2 cases were negative and became positive at 72 hours (7 per cent), 
3 cases were negative and persisted negative at 72 hours (10 per cent). 
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Nonligated: 


24 HOURS SWABS (72 HOURS) 
Positive Negative Total Positive Neaative Total 
62 26 88 31 18 49 
70% 30% 100% 63% 37% 100% 


Twenty-seven cases positive remained so at 72 hours (55 per cent), 7 cases 
positive became negative (14 per cent), 4 cases negative became positive (8 per 
cent), 11 eases negative remained so at 72 hours (23 per cent). 


Group IIT. Respiratory Type Organisms.— 
ligated: 


24 HOURS SWABS (72 HOURS) 
Positive Negative Total Positive Negative Total 
14 49 63 9 21 30 
22% 78% 100% 30% 70% 100% 

Six cases positive remained positive at 72 hours (20 per cent), 2 cases posi- 
tive became negative at 72 hours (7 per cent), 3 cases negative became positive 
at 72 hours (10 per cent), 10 cases negative remained so at 72 hours (63 per 
cent). 


Nonligated: 


24 HOURS SWABS (72 HOURS) 
Positive Negatwe Total Positive Negative Total 
26 62 88 5 44 49 
30% 70% 100% 10% 90% 100% 


Two cases positive remained so at 72 hours (4 per cent), 13 cases positive 
beeame negative at 72 hours (27 per cent) with a statistical significance of P 
0.02, 3 cases negative became positive at 72 hours (6 per cent), 31 cases negative 
remained so at 72 hours (63 per cent). 


Group IV. Anaerobic Organisms.— 
ligated: 


24 HOURS SWABS (72 HOURS) 
Positive Negative Total Positive Negative Total 
15 48 63 5 25 30 
24% 76% 100% T% 83% 100% 


Three cases positive remained positive at 72 hours (10 per cent), 4 cases 
positive became negative at 72 hours (13 per cent), 2 eases negative became 
positive at 72 hours (7 per cent), 21 cases negative remained negative at 72 
hours (70 per cent). 


Nonligated: 


24 HOURS SWABS (72 HOURS) 
Positive Negatwe Total Positive Negative Total 
15 73 88 4 45 49 
17% 83% 100% 8% 92% 100% 


None of the primarily positive remained positive at 72 hours (0 per cent), 
6 cases positive became negative at 72 hours (12 per cent), 4 cases negative be 
came positive at 72 hours (8 per cent), 30 cases negative remained negative at 
72 hours (80 per cent). 

It may be observed that the percentage of coagulase-positive staphylococci 
as illustrated in Fig. 2 was as follows: Within 24 hours the ligated group 
showed 35 per cent, the nonligated group showed 57 per cent; within 72 hours 
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there was a decline in the nonligated group to 45 per cent and a rise in the 
ligated group to 63 per cent. We feel these results may prove of clinical signifi- 
eance in future studies. 


Comment 


This study was undertaken to investigate the role of the umbilical cord in 
infections occurring in the newborn and the puerperal mother. Although we 
were interested in the coagulase-positive staphylococcie infections, we also 
studied other organisms, which we divided into four groups as mentioned be- 
fore, ie., I. Coagulase-Positive Staphylococci, II. Intestinal Types, III. Re- 
spiratory Types, and IV. Anaerobic Organisms. The patients studied were 
divided into two groups: (1) umbilical cord ligated in the newborn, (2) 
umbilical cord was not ligated in the newborn. The methods employed in 
handling the cord were mentioned under Procedure. The reason for dividing 
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Fig. 2.—Graphic representation of coagulase-positive staphylococci showing variation in ligated 
and nonligated groups from 24 to 72 hours. 


the study into those babies having the cord ligated and those where nonligation 
was employed, was as follows: It was noted in previous studies® that in the 
nonligated cords desiccation started immediately following severance and the 
average time before separation was 72 hours, as compared with the ligated 
cords where desiccation was much slower and separation occurred, on the 
average, in from 7 to 9 days. Morison‘ felt that with a large, moist cord the 
reaction to infection may be poor. 

It is interesting that in the Coagulase-Positive Staphylococci Group 
baeteriologie studies revealed, within 24 hours, in the ligated group 35 per 
cent positive and in the nonligated group 57 per cent positive; yet within 72 
hours bacteriologic studies showed that the incidence of positive results rose 
from 35 per cent to 63 per cent in the ligated group and that there was a drop 
in the nonligated group from 57 per cent to 45 per cent. We feel that the 
original higher incidence shown by bacteriologie study within 24 hours in the 
nonligated group as compared to the ligated, was probably due to the greater 
and more frequent observation and contact in the nonligated group within the 
first 24 hours (i.e., house physicians, interns, clerks, and nurses checking for 
evidence of bleeding). Hayhoe’ in his study of nurses and doctors, in relation 
to penicillin-resistant staphylococcic infection in a maternity hospital, showed 
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that the nose was responsible in 68.75 per cent and the skin in 51.6 per cent, 
and in the resident physicians studied, the nose was the responsible source in 
53.2 per cent. 

Concerning bacteriologic observations made in Group III organisms in 
the nonligated group, 13 cases that were positive within 24 hours became 
negative at 72 hours, and in Group IV in the nonligated group, all the organ- 
isms that were positive within 24 hours became negative within 72 hours. 

We feel at the present time that it may be somewhat premature to make 
a definite statement or draw definite conclusions, but, as Fig. 2 indicates, 
there is a difference between the ligated and nonligated groups. 

The results as reported by our statistician are of interest. As of 24 hours, 
the incidence of coagulase-positive staphylococci was 35 per cent in the 
ligated, and 57 per cent in the nonligated group. This difference was sta- 
tistically significant (probability of chi-square less than 0.02). 

The incidence in the ligated group rose from 35 per cent to 63 per cent 
at 72 hours. This rise was statistically significant with probability of chi- 
square less than 0.05. On the other hand, there was a drop in incidence among 
the nonligated babies from 57 per cent io 45 per cent. This difference was not 
quite significant with probability of chi-square slightly greater than 0.05. 


Summary 


A bacteriologic study was conducted on newborns, employing two groups: 
(1) 88 eases of nonligated cords, and (2) 63 cases of ligated cords. The 
method has been described in detail, including the handling of the umbilical 
cord and that employed in the bacteriologie studies. The bacteriologie find- 
ings were divided into four groups: (1) Coagulase-Positive Staphylococci, 


(2) Intestinal Type Organisms, (3) Respiratory Type Organisms, and (4) 
Anaerobie Organisms. The incidence of Group I within 24 hours was 35 per 
cent in the ligated group and 57 per cent in the nonligated group, but within 
72 hours the incidence in the ligated group rose from 35 per cent to 63 per cent 
and in the nonligated group dropped from 57 per cent to 45 per cent. Bac- 
teriologic observations on Group III, in nonligated cords, showed that 13 
cases which were positive within 24 hours became negative within 72 hours, 
and in Group IV in nonligated group, all organisms that were positive within 
24 hours became negative within 72 hours. 

We feel that a cord that desiccates rapidly and separates early seems to 
be less favorable to the growth and maintenance of bacteriologie flora, and 
finally we feel that the amount of handling and contacts to which the severed 
cord is exposed is important in its relation to its bacterial flora. It is also 
felt that there are definite advantages in late severance and nonligation of 
the umbilical cord. 
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FAMILIAL CONGENITAL COMPLETE HEART BLOCK 


Case Report and Review of the Literature 


A. C. Connor, M.D., J. F. McFappen, M.D., 
B. J. Houston, M.D., Anp J. L. Finn, M.D., PHILADELPHIA, PA. 


(From the Department of Obstetrics and Gynecology, Nazareth Hospital) 


OMPLETE heart block is a relatively uncommon disturbance of the car- 

diac mechanism. In a series of 10,000 cases at the Massachusetts General 
Hospital, White found an incidence of 0.79 per cent. (1) Complete heart 
block is most commonly associated with coronary artery disease and is rare 
under 40. Congenital complete heart block is an even rarer entity with a 
total of approximately 100 cases reported in the world literature. In 72 cases 
of complete block, Graybiel and White? found 4 to be of congenital origin, 
with 2 others of possible congenital origin. 

Yater,® in 1929, collected 40 acceptable cases and laid down the eriteria 
necessary for the diagnosis of congenital complete heart block. These eriteria 
are: (1) a slow pulse at an early age, (2) proof by graphic methods, (3) 
other signs of congenital heart disease, and (4) absence of a history of infec- 
tious disease such as diphtheria or rheumatic fever. A history of syneopal 
attacks or convulsive seizures is also helpful. Since Yater’s original work 
approximately 60 other cases have been reported. Several of these have been 
diagnosed prenatally.* 5 

Congenital complete heart block is usually associated with other anom- 
alies, the most common of which is an intraventricular septal defect. Other 
associated anomalies are: tetralogy of Fallot, cor triloculare biatrium, cor, 
triloeulare biventriculare, complete transposition of the great vessels, patent 
duetus arteriosus, absent atrial septum, tricuspid atresia, and an aneurysmal 
defect in the ventricular septum. 

The etiology of congenital heart block is unknown, but several explana- 
‘tions have been advanced. These are largely speculative because of the dearth 
f eases that have come to autopsy.®® These theories include: a develop- 
aental defect in the bundle, prenatal myocarditis, prenatal syphilis, and pre- 
iatal trauma due to changes in pressure and tension in the bundle of His. 
“here may be a familial influence.*° In complete heart block the electrical 
mpulse is interrupted between the S-A node and the A-V node or high in the 
undle of His. The fact that complete heart block is most commonly asso- 
iated with an intraventricular septal defect cannot be explained embryologi- 
cally since the conduction fibers of the A-V node and bundle of His develop 
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in the embryo at 7 weeks and the septum does not develop until 10 weeks. 
In many eases of intraventricular septal defects there is a normal conduction 
system with the fibers running posterior to the septum. Many cases of com- 
plete heart block are associated with other anomalies and have intact ven- 
tricular septa. 

The only pathologie change that has been found in the few cases in which 
autopsy has been performed has been fibrous tissue interposed between fibers 
of the bundle of His or fibrous tissue separating the A-V node from the bundle 
of His. Some cases have been unexplained because there were no positive 
findings at autopsy. 


The symptoms and signs associated with complete heart block may be: a 
slow pulse only, Adams-Stokes episodes, or symptoms of the associated anom- 
alies such as cyanosis, heart failure, and murmurs. There may be a change in 
the intensity of the first heart sound, a peripheral water-hammer pulse, in- 
crease in the systolic blood pressure with decrease in the diastolic pressure 
and a resulting increased pulse pressure, isolated auricular contractions heard 
over the left sternal border and apex, and an irregular pulse. Prenatally the 
fetal heart rate may be slower than the maternal pulse, but is rhythmic and 
regular. 

The differential diagnosis includes rheumatic heart disease, diphtheria, 
lesions secondary to acute infectious disease, acquired or congenital syphilis, 
ulcerative endocarditis, trauma, diffuse fibrosis of the myocardium due to 
coronary artery disease, diffuse myocardial fibrosis of unknown etiology, 
acquired or congenital tumor, and the effect of digitalis. 


Prenatally a heart block must be differentiated from fetal distress. In 
fetal distress the fetal heart sounds are usually muffled, irregular, and slow 
and the course is terminated by return to normal or intrauterine fetal death 
within a short period of time. In heart block they are clear and regular and 
usually persist and there is usually no obstetric reason for feta! distress. 


In rheumatic heart disease a transient partial block may occur oceasion- 
ally. A transient complete block occurs with even less frequency. A tempo- 
rary partial block is common in diphtheria but if a complete block is present 
the illness is usually very severe and has a fatal outcome. Two transient heart 
blocks have been reported in mumps and 2 eases in searlet fever.1.??) Oni 
ease of ulcerative endocarditis causing a complete heart block has been re 
ported.** The use of digitalis is probably the most common cause of heart 
block and use of this drug must of course be ruled out. 


The prognosis in congenital complete heart block is usually determined 
by the presence of other lesions. In a patient with a complete heart block 
as the only lesion, there is usually no limitation on the patient’s activities 
Several cases have been reported in pregnant women. In one of these eardia 
catheterizations were carried out in the third and seventh months of preg 
nancy. The cardiac catheterization showed no extra strain on the heart durin 
pregnancy although the cardiac output did not increase as pregnancy pr‘ 
gressed.™ 15 
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One case has been reported in an army air force pilot who flew at high 
altitudes and had no problems."® 


In congenital complete heart block the pulse rate is usually from 40 to 60 
and may increase with exercise or with the use of atropine and epinephrine. 
(In aequired block the pulse rate is usually between 30 and 40 and does not 
inerease with exercise.) In congenital complete block the stroke volume is 


“ig. 1—Representative electrocardiogram illustrating complete A-V heart block in a new- 
born infant. The atrial rate is 144 per minute; the ventricular rate is 70 per minute. 


: 
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also greater so that the cardiac output is normal.’*? With exercise the stroke 
volume usually increases to a greater volume than normal and the rate may 
increase or decrease with a minute volume within normal limits for exercise. 


STROKE VOLUME RATE MINUTE VOLUME 


Normal.— 
Rest 60-70 e.e. 60-100 
Exercise 100-200 e.c. 


C. H, B.— 
Rest 123 e.c. 37 4, 
6. 


L. 
Exercise 174 e.e. 94 16.4 I 


5 


4s 


In complete heart block with Stokes-Adams episodes, the prognosis may 
be poorer than when the patient is symptom free, because of the possibility 
of sudden death if the idioventricular rhythm should cease. Stokes-Adams 
episodes are rare in younger individuals, however, and may disappear, if 
present. 


A 33-year-old gravida vi, para v, Rh-negative white woman whose estimated date of 
confinement was Nov. 10, 1957, was admitted on Oct. 9, 1957, at 3:30 A.M., presumably in 
labor. True labor did not develop, however. Fetal heart sounds could not be heard with 
certainty although fetal movements were easily discernible. It was presumed that the 
fetus was in good condition. The patient was discharged on October 9. She was re 
admitted 3 weeks later on Oct. 31, 1957, at 8:30 P.M. with irregular mild contractions. The 
fetal heart sounds were located in the midline at 64 to 68 per minute. There was no 
variation in the fetal heart rate in the next 16 hours of irregular labor. Fetal movement 
was present. <A flat plate of the abdomen had shown no signs of fetal death. At 1:39 P.M. 
on Nov. 1, 1957, a 4 pound, 144% ounce, immature female infant was delivered. There 
was marked bradycardia present, but no discernible murmurs were heard. The placenta 
was delivered immediately after the infant. An area of old infarction comprised approxi 
mately two-thirds of the placenta. The infant’s electrocardiogram revealed a complete 
atrioventricular block. The atrial rate was 135 per minute and the ventricular rate, 70 
per minute. The T waves were lowered throughout. An electrocardiogram one day later 
revealed the same findings (Fig. 1). A chest x-ray was reported as showing enlargement 
of the heart of nonspecific type suggesting a congenital lesion or general dilatation. 


The child did well clinically and was discharged on Nov. 13, 1957. At 20 days of 
age the infant was seen by Dr. Rachel Ash, who felt that the electrocardiogram suggested 
a degree of left ventricular hypertrophy unusual in a child so young. The peripheral! 
pulses were also poor. These findings suggested a possible associated anomaly rather tha 
complete heart block alone. At 6 months of age the infant weighed 13 pounds, 6 ounces 
was 241% inches in height, and appeared to be developing normally. 


The past medical history of the mother revealed that a male sibling born in 1949 at 
8 months’ gestation had died at 3 years of age of congenital heart disease. This child 
had had bradycardia and bouts of cyanosis with Stokes-Adams episodes. An associated 
anomaly was suspected in this earlier child but he died following an infectious diseas: 
without necropsy. Dr. Ash had also seen this previous child and confirms the diagnosi 
of complete heart block. This child had not returned to her for further evaluation, how 
ever. The four other children in the family were normal. 


Summary 


1. The incidence, etiology, symptomatology, and prognosis of econgenita 
complete heart block are reviewed. 
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2. A case of congenital complete heart block is presented. The diagnosis 


was suspected prenatally because of the presence of a slow, regular fetal heart 
rate. 


3. This condition must be considered in evaluating a slow fetal heart rate 
to avoid unnecessary interference with pregnancy or labor. 

4. This was the second instance of complete congenital heart block in this 
family, as one sibling had presented similar findings. 
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PREVENTION OF PUERPERAL BREAST ENGORGEMENT WITH 
LARGE DOSES OF LONG-ACTING ESTROGEN* 


ArTHUR G. Kino, M.D., Cincinnati, OHIO 
(From the Jewish Hospital and Medical Center, Cincinnati) 


UMEROUS endocrine preparations, chiefly estrogens, are advocated to pre- 

vent or alleviate the engorgement of the puerperal breast, particularly if 
the new mother does not nurse her baby. The obstetrician is faced with the 
problem of selecting a medication, if he thinks one is needed, from the many 
offered. He must balance effectiveness against cost, and convenience of ad- 
ministration against possible untoward side effects. 


The literature is full of papers praising the results of one or another drug, 
but most of these are uncontrolled experiments, and therefore mere impressions. 
Some of these are quoted in commercial advertising with an enthusiasm which 
rivals Procter and Gamble’s magic figure of 99 and 4499 per cent. The results 
of the controlled experiments have received very little publicity. For example, 
Kosar, Nash, and Buxton’ stated that 85 women who received dienestrol fared 
no better than 75 women who had no medication. Gross, Lee, Dery, and Maeck,* 
working with 220 patients, concluded that ‘‘only slightly better results were 
achieved for pain by methallenestril than by placebo,’’ the figures being 98 per 
cent contrasted with 90 per cent. They also coneluded that conjugated estrogens 
and methyltestosterone were slightly worse than a placebo. On the other hand, 
Roland, Veprovsky, and Linhart,°® reporting on a total of 800 cases, found that 
methallenestrilt was 95 per cent successful compared to 74 per cent with a 
placebo. With stilbestrol their success was 90 ~~ eent, and with chtores ri- 
anisenet (12 mg. capsules) 93 per cent. 

90 per cent, with the number of cases used, is not significant statist ic ically, al- 
though the difference between these figures and the 74 per cent for the placebo 
does have meaning. 


If one compares the results of Roland and his associates with those reported 
by other observers, for the most part without controls, one finds the same order 
of success: with stilbestrol their report of 90 per cent is essentially the same as 
that reported by Bennett and MeCann' of 98 per cent in 200 eases, Hendricks’ 
with 93 per cent in 60 cases, and Hesseltine, Bustamente, and Navori® with 93 
per cent in 83 eases. With chlorotrianisene, 12 mg. capsules, their figure of 


*Presented at the meeting of the Tri-City (Cincinnati, Indianapolis, and Louisville) Ob 
stetrical and Gynecological Society in Louisville, Ky., March 26, 1958. 


7Vallestril, G. D. Searle & Company. 
tTACE, The Wm. S. Merrell Company. 
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93 per cent is essentially the same as that of Eichner and co-workers* with 94 
per cent in 361 cases, Nulsen, Carmon, and Hendrick® with 97 per cent in 100 
cases, and my own small series of 42 cases with 93 per cent success. 


Some of our difficulty lies in the imprecise meaning or the careless use of 
terms, such as “‘lactation,’’ ‘‘engorgement,’’ ‘‘pain,’’ ‘‘nursing,’’ and ‘‘wean- 
ing.’’ For this particular discussion the term ‘‘lactation’’ means the formation 
of true milk, which fills the breast moderately so that it might flow even on 
simple pressure, or, if desired, be used for suckling. ‘‘Engorgement’’ means 
filling of the breast to a point of turgor which is painful enough to require 
analgesics, and the prevention of which is the purpose of the preparations being 
described. By ‘‘nursing’’ is meant putting the baby to breast even once during 
the puerperium. Unfortunately the term ‘‘suppression of lactation’’ has been 
used so many times in the literature for ‘‘prevention of engorgement’’ that this 
term has become popular in the lay press, which sometimes controls our medical 
practice. 

The question of the role of ingestion and elimination of fluids in either the 
suppression of lactation or the prevention of engorgement was settled once and 
for all by the carefully conducted experiment of Duckman and Hubbard? in 
1950. Measuring intake and output exactly, they actually forced fluids on 139 
nonnursing mothers, restricted drastically the fluid intake of 89, and permitted 
50 others to drink as much or as little as they wished. The percentages of ob- 
vious engorgement in the three groups were 19, 18, and 22 per cent. The per- 
centages of women who complained of pain in the breasts were: 48, 42, and 42 
per cent. Their well-supported conclusions were: ‘‘The influence of the 
amount of fluid taken in or put out, was ntl. Forcing fluids did as well as re- 
strieting fluids.’’ 

The origin of estrogen suppression of lactation or engorgement goes back 
to an unpublished observation of the late J. Thornwell Witherspoon of New 
Orleans when trying to induce labor in past-term women by the injection of 
alpha-estradiol. It was a failure, but he serendipitously noted that not one 
of some 30 women had been able to nurse her infant when it was finally de- 
livered, and he wondered if estradiol had inhibited lactation. Shortly after- 
ward, diethylstilbestrol became available, which was cheap and successful in its 
effect on the breast. In the course of evaluating the results with stilbestrol, 
however, a number of authors ascribed to it, either rightly or wrongly, the 
phenomenon of withdrawal bleeding. 


Whether withdrawal bleeding after the use of estrogens is real or just a 
post hoc ergo propter hoc conclusion is only recently being established. Kosar, 
Nash, and Buxton’ in 1953, using dienestrol, Hesseltine, Bustamente, and 
Navori® in 1954, using stilbestrol, and Gross, Lee, Dery, and Maeck* in 1957, 
using methallenestril and a number of other estrogens and placebos, all came to 
the same conclusion after study of endometrial biopsies: in women (as opposed 
to experimental animals) there is no significant effect on the puerperal endo- 
metrial tissues, the decidual reaction, the epithelial characteristics, or on bleed- 
ing from the administration of estrogens to suppress lactation or engorgement. 
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Clinically the temptation is always present to blame any late postpartum hemor- 
rhage on a drug which has been administered, particularly since in other condi- 
tions than the puerperium and in test animals the phenomenon of ‘‘ withdrawal 
bleeding’’ does occur. But the incidence of the same type and degree of hemor- 
rhage in women who receive either placebo or no medication at all is just the 
same.* ® 7 One suspects that the indictment of estrogens is more flattering to 
the profession than admitting retained secundines or plain ignorance of the 
cause. 


In evaluating a drug one must analyze all the factors involved in suppres- 
sion of lactation and engorgement. These include, in addition to (1) the 
physiologic effect of withholding the baby from the breast, and (2) the pharma- 
cologic action of a drug, an important third factor: (3) the psychological ele- 
ments involved. Does the woman have guilt feelings about shirking what tradi- 
tion and the Ladies’ Magazines consider a duty? According to psychiatrists 
she may well want to suffer pain as ar atonement. If the doctor gives such a 
woman a pill to suppress lactation he thereby shares the guilt or takes it on 
himself. On a more superficial level, if the woman expects a pill to help her 
engorgement trouble and does not get it, she feels deprived and asks her doctor 
why she didn’t get the same pill her neighbor received for the same purpose. 
She is apt to report any breast turgidity as being more painful than it really is, 
either to compel him to give her something or to punish him for neglecting her. 
Therefore, to be valid, any experiment in preventing engorgement must include 
a placebo which is identical in appearance with the test drug. This may ac- 
count for the difference in pain reported: when no pill at all is given in the ab- 
sence of nursing, about 42 per cent of women will complain of pain of en- 
gorgement; when a placebo is given, only about 30 per cent of women at most 
will complain. 

If the doctor or nurse knows which pill is the real drug and which is the 
placebo there will always be an unconscious selection of cases to favor the drug. 
Also, an accidental word or gesture will frequently let the patient know or 
think she is receiving a placebo. Even if neither of these occurs, the estimation 
of pain and engorgement is so difficuly that the doctor would not be human if 
he did not unconsciously interpret the results the way he wants to. Therefore, 
to be valid, the experiment must be double blind, that is, neither the patient nor 
the doctor or nurse must know which is the drug and which is the placebo till 
all the results are in. 


What criteria are to be used for success or failure? There is a strong feel- 
ing that estrogens do not inhibit lactation in the strict sense of the word. Their 
only effect is on engorgement. But engorgement is difficult to measure, and in 
any case, if the engorgement is painless it is of no great significance. Pain, there- 
fore, becomes the important criterion. How to evaluate pain? It should be 
obvious that one cannot compare the incidence of pain in one experiment with 
the incidence reported in another, because different observers have different 
concepts of what is painful. Ideally, one must compare the results within the 
same experiment with the same criteria by the same observers, blindly contrast- 
ing the effect of the drug with that of an identical placebo. 
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Method and Results 


Just such an experiment was performed with the long-acting estrogen, 
chlorotrianisene, to determine whether very large doses given orally within the 
first 36 hours after delivery would produce as good results as the usual 7 day 
treatment with smaller doses. It was a true double-blind experiment in that 
neither the patient nor the doctor nor the nurses knew which capsules con- 
tained the medication and which contained the placebo. Three capsules of 100 
mg. each, either drug or placebo, were placed in each of a number of envelopes 
marked either A or B by a disinterested lay person who alone knew which was 
which. Toward the end of the experiment, however, a few astute nurses com- 
mented publicly that the A capsules did not do as well as the B capsules, which 
might have influenced the selection of patients or the evaluation of the results. 

One 100 mg. capsule was given each nonnursing mother as soon after 
delivery as possible, rarely less than 2 hours after delivery, rarely more than 8, 
and the other two were given at 12 hour intervals for a total of 300 mg. The 
amount of lactation was ignored, and the results were graded on the basis of 
the patient’s complaints and her report at the 6 weeks’ visit as: excellent if 
there was neither turgidity nor pain; good if there was some turgidity but no 
pain; fair for some turgidity and slight transient pain; and poor for definite 
turgidity and pain requiring analgesics. The results are shown in Table I. 


TABLE I 


RESULTS PLACEBO CHLOROTRIANISENE 
Excellent 3 16 

Good 22 24 

Fair 10 8 

Poor 14 (28%) 6 (11%) 
Total 49 54 


There were 3 women in each group who reported moderately painful re- 
filling of the breasts between 10 days and 3 weeks post partum. There were 4. 
eases of late excessive bleeding in the placebo group and 5 cases in the estrogen 
group, which is exactly the same incidence. 

It is of interest that in this series the percentage of success with the placebo 
was almost exactly the same as is reported in all the other placebo series, namely, 
75 per cent. Also the percentage success with the large doses of chlorotrianisene 
was of the same order as is reported for other forms of estrogen. The 89 per 
cent success with the 100 mg. estrogen capsule is statistically identical with even 
the 97 per cent success reported by Nulsen, Carmon, and Hendrick with the 12 
mg. capsule of the same material (S.E.D. of percentage: 2.66; difference: 8 
per cent.) Thus one can say that there is no improvement in success to be ex- 
pected by using three 100 mg. capsules of chlorotrianisene rather than the 28 
capsules of 12 mg. each, or of other estrogens, although it is certainly more 
convenient. 

Summary 


1. It is now known that restriction of fluid or diuresis has no effect on the 
prevention of breast engorgement. 

2. It is felt that estrogens do not interfere with lactation in the true sense 
of the word, but are of some benefit in preventing breast engorgement. 


3. It has recently been demonstrated that estrogens used for that purpose 
do not affect the puerperal endometrium and are not responsible either directly 
or by withdrawal for any postpartum hemorrhage. This was confirmed by 
the experiment reported here. 
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4. The literature indicates that of women who do not suckle their infants at 
all, 58 per cent will have no engorgement pain whether they receive estrogens 
or not. With a placebo of any kind this percentage is raised to about 75 per 
cent. This leaves only about 25 per cent of nonnursing mothers who might 
benefit from the administration of estrogens. 


5. The criteria for a valid experiment for the evaluation of a drug are 
delineated, and the results of such a double-blind experiment reported, with the 
use of a form of chlorotrianisene. Capsules of 100 mg. were given three times 
in the first 36 hours post partum, and an identical placebo given to other non- 
nursing mothers, and not till the final tabulations were completed was it learned 
which woman received which. 

6. Of the 49 women who received the placebo, 72 per cent had no engorge- 
ment pain. Of the 54 women who received chlorotrianisene, 89 per cent had no 
pain. These figures are of the same order and are statistically identical with 
results reported for other estrogens. 

7. With identical results the one advantage of the administration of only 
three capsules of 100 mg. of long-acting estrogen is that of convenience. 


Addendwm.—To demonstrate that long-acting estrogens do not suppress or interfere 
with lactation, a second experiment was performed with chlorotrianisene. The investigation 
was truly ‘‘double-blind’’ in that instead of labeling the capsule packages as A or B, which 
would permit nurses to form an impression of effectiveness and thus subtly influence the 
the results, the packages were numbered consecutively and filled at random by a third party 
with either chlorotrianisene or an identical placebo. Not until all the results were recorded 
was disclosure made as to which numbered package contained the medication and which the 
placebo. The dosage system was slightly different, namely, a 25 mg. capsule given 4 times 
a day for 12 doses, starting just before or just after delivery. 

Of the 102 women treated, 21 nursed their infants. This 20 per cent is identical 
with the proportion of women in this hospital who elect to suckle so, although the number 
was small, the sampling was apparently valid. Similarly, the random selection of envelopes 
was demonstrated to be valid in that these 21 were found afterward to have comprised 
12 treated with the medication and 9 with placebos. The duration of nursing varied from 
just under 3 weeks to 7 months, about evenly divided between the medication and the placebo 
patients. 

The observed results as to prevention of breast engorgement in the women who nursed 
their infants were: 


PLACEBO CHLOROTRIANISENE 
Excellent or good 8 10 
Fair or poor 1 2 
9 12 
Among the nonnursing mothers the results in preventing breast engorgement were: 


PLACEBO CHLOROTRIANISENE 
Excellent or good 25 31 
‘air or poor 14 11 
39 42 
These findings are about the same as those reported in the first experiment and are 
of the same order as those reported from controlled investigations with various other estro- 
gens. From the collected reports referred to above it appears that the ‘‘placebo effect’’ 
represents a therapeutic benefit in preventing puerperal breast engorgement of about 
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15 per cent, and, as in the first series reported above, chlorotrianisene was shown to have a 
therapeutic benefit of about 10 per cent over the ‘‘placebo effect,’’ or 25 per cent over no 
medication at all. The fluid intake or output had nothing to do with the formation of milk, 
the maintenance of its supply, or the engorgement of the breasts attendant on it. Estrogens 
do not seem to interfere with the formation or maintenance of the milk supply provided 
the baby is put to breast, so the term ‘‘suppression of lactation’’ is a misnomer. 


Estrogens seem to have their effect on the development of the ductal system of the 
mammary glands. With larger or better-functioning ducts, possibly as a result of estrogen 
action, there is a freer flow of milk, which prevents any local ‘‘backing-up’’ and the con- 
comitant development of pressure and pain. This is borne out by the traditional order to 
‘‘pump pC for relief.’’ True milk will be formed from colostrum whether the baby is 
put to breast or not, whether estrogens are given or not. The maintenance of the lactation 
seems to require either suckling or pumping. Estrogens do not prevent or suppress lactation, 
but seem to be of some benefit in reducing congestion and engorgement attendant on lacta- 
tion, with or without nursing. 
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HORMONE THERAPY TO CONTROL POSTPARTUM 
BREAST MANIFESTATIONS* 


Jay J. Gotp, M.D., Samoet Sornet, M.D.,** Henry HANKIN, 
M.D., AND MELVIN R. CoHEN, M.D., Cuicaco, ILL. 


(From the Departments of Research in Human Reproduction and Obstetrics and Gynecology, 
Michael Reese Hospital ) 


REAST engorgement and lactation are normal, physiological phenomena 

in the postpartum period. Progressively rising titers of estrogen and pro- 
gesterone appear during the antepartum period that prepare the mammae 
for their milk-producing role. In addition, these elevated titers may also 
make the mammae refractory to prolactin stimulation, or they may directly 
inhibit release of prolactin from the pituitary without actively suppressing its 
formation.’> This serves to explain the absence of lactation during pregnancy. 
At parturition, the marked fall in estrogen and progesterone levels releases 
these inhibitions to the pituitary gland, and prolactin is then able to stimulate 
active lactation in the prepared breast. It is well to remember that though 
estrogen, progesterone, and prolactin are the major hormones responsible 
for the lactation process, an active part in milk release is played by oxytocin. 
Roles in the over-all function are taken by the adrenals, thyroid, probably 
parathyroid, and the antidiuretic hormone. Thus, it can be seen that lactation 
is not the relatively simple phenomenon it was thought to be, when the 
mammogeniec hormones were in vogue. 

In many instances, when new mothers do not desire to breast-feed their 
infants, the physiological engorgement and lactation may be associated with 
varying degrees of breast discomfort. It is of sufficient severity in many 
instances to have warranted prior investigations of numerous short-acting 
hormone products for their suppressive effects.°® These studies have included 
estrogen and progesterone, since these steroids physiologically inhibit lactation 
in pregnancy when present in high titer,’’> and androgens. They have been 
utilized alone or in combinations. Estrogen alone, androgen alone, or a com- 
bination of both has been often described as most effective, although each 
has several undesirable side effects. These are related to excessive bleeding 
and/or vaginal discharge, postsuppression rebound of breast symptoms, and 
masculinizing effects. Furthermore, their use necessitates either daily oral 
intake for varying periods, or frequent injections. In addition, it is well 


*This project was supported by a grant from E. R. Squibb & Sons. We are grateful to 
Dr. E. C. Reifenstein, Jr., for the generous supplies of the hormones used in this study. Some 
of the material in this paper was presented as an exhibit at the A.M.A. meeting in June, 1957. 


**Presently at Mt. Sinai Hospital, New York City. 
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known that the patient not treated with hormones will have engorgement 
discomfort for only 24 to 48 hours, and this can be treated symptomatically 
without fear of undesirable side effects. Lactation, however, persists for a 
longer period when no specific therapy is given. 


With the development of long-acting sex steroids, it became desirable 
to re-evaluate the hormone therapy of postpartum breast engorgement and 
lactation. It was particularly desirable to compare the efficacy of a single 


injection of long-acting sex steroids with that of multiple doses of the shorter- 
acting forms. 


Methods and Materials 


A total of 225 patients were studied initially. All long-acting injectable 
medication was administered within 30 minutes post partum. Oral medica- 
tion was administered to other patients as soon as they were capable of tolerating 
it. Numerous prior studies have adequately shown that the earlier post 
partum any medication is administered, the more effective it is in inhibiting 
the symptoms that would normally occur on the third to the fourth postpartum 
day. The long-acting preparations were given intramuscularly in the de- 
livery room and, for technical reasons, the short-acting preparations were 
administered either intramuscularly or by mouth as soon as the patient reached 
her room, which was a maximum of 2 hours after delivery. 


As may be seen in Table I, of the 225 patients, 201 received varying types 
of medications in varying dose schedules. Twenty-four patients served as 
untreated controls. Forty-nine patients received various short-acting medica- 
tions in dosage comparable to that used in previously reported studies. No 
attempt was made, in this particular instance, to commence therapy once 
engorgement and lactation had occurred. The primary purpose of this par- 
ticular study was to attempt to prevent the initial onset of postpartum 
breast symptoms. One hundred and fifty-two patients received either the 


newer long-acting preparations or the vehicle in which these preparations 
were contained. 


The patients were not given any other medication, or breast binders un- 
less they developed symptoms of postpartum engorgement. Need of such 
additional therapy was taken into consideration in the final evaluation. The 
only means of patient selection was by their desire to cooperate in the study 
and their avowed desire not to breast-feed their infants. There was no 
distinction made between primiparous or multiparous patients. The following 
factors were considered for the final evaluation in the hospital and later at 
home: (1) time of appearance of breast symptoms post partum, if they 
occurred; (2). degree of breast pain, engorgement, and lactation; (3) rebound 


of breast symptoms if suppressed earlier in the hospital; and (4) undesirable 
side effects. 


The patients were personally observed and questioned while in the hospital. 
After discharge they were sent follow-up questionnaires. Only the patients 
who responded to these questionnaires, thus allowing complete evaluation, 
have been included in the report. Thus, of 231 patients originally started in 
the study, we were successful in obtaining follow-up in 225. 


Table II demonstrates the manner of evaluation of symptoms and re- 
sponse. It may be noted that zero denotes an excellent response without 


symptoms, whereas numbers three and four denote a poor response with 
many symptoms. 
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TABLE I. Sex HorMONES UTILIZED, THEIR DoSAGE, MODE OF ADMINISTRATION, AND NUMBERS 
OF PATIENTS TREATED 


NO. OF 
NO. OF PATIENTS 
| TIMES AD- | RECEIVING 


THERAPEUTIC AGENT CONCENTRATION DOSAGE | MINISTERED | MEDICATION 


Short-Acting.— 
a. Conjugated estro- 
gens (Amnestro- 
gen* ) 2.5 mg./tablet mg./day 
. Natural estrogens 
(Amniotin in oil* ) 5 1.U./ce.c. I.U./day 
. Progesterone in oil* . 5 mg./c.c. mg./day 
. Crystalline testos- 
terone (Testryl*) 50 mg./c.c. mg./day 
. Methyl testosterone 
(Neo-Hombreolt ) mg./tablet mg./day 


Long-Acting.— 
a. Estradiol valerate 
(Delestrogen* ) mg./c.c. 20 mg. 
b. 17-alpha-hydroxy- 
progesterone capro- 
ate (Delalutin* ) 5 mg./c.c. mg. 
». Testosterone enan- 
thate (Delatestryl* ) mg./¢.c. mg. 
. Testosterone enan- 
thate plus estradiol 
valerate (Deladu- 
mone* ) mg./c.c. mg. 
mg./c.c. mg. 
. Sesame oil placebo 
(Deladumone pla- 
cebo* ) 


Normal Controls.— 
No medication 
Total 


*Product of E. R. Squibb & 
*Product of Organon, Inc. 


TABLE II. MANNER OF EVALUATION OF SYMPTOMS AND RESPONSES 


EVALUATION 


ENGORGEMENT PAIN | LEAKAGE 


Symptoms.— 
Absent Absent Absent 
Slight Slight Slight 
Moderate Moderate Moderate 
Severe Severe Severe 


Responses.— 

Absent Absent Absent, no rebound 0 (Excellent) 

Absent to minimal Absent to minimal Absent to minimal or 1 (Good) 
with rebound 

Slight Slight Slight 2 (Moderate) 

Moderate Moderate or slight Moderate, short dura- 3 (Fair*) 
tion 

Severe Severe or moderate Severe or moderate 4 (Poor*) 


*Required binders and/or medication. 


After a preliminary screening period, the medications which showed 
the greatest therapeutic effectiveness were singled out and administered to 
a larger series of patients. This accounts for the greater number of patients 
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who received the long-acting preparations estradiol valerate and estradiol 
valerate plus testosterone enanthate. All results were then tabulated and 
submitted to statistical analysis. 


Results 


Fig. 1 demonstrates the effects of the two long-acting hormones as com- 
pared with those of the combined short-acting drugs as to their efficacy in 
suppressing pain, engorgement, and leakage, both in the hospital and at home. 
The chi-square values are presented below the graph. In the evaluation of 
pain in the hospital, it may be seen that a much larger number of patients is 
present in the zero and one bars for the two long-acting hormones (solid and 
cross hatched) than is present in the short-acting group. It is to be noted 


CHI Square Analysis of Response in the Hospital and at Home 


Number of 
Patients 
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Pig. 1. 


that the difference is markedly significant from the p values of the chi squares. 
In comparing the effects of these long-acting drugs with those of the com- 
bined short-acting preparations in so far as the suppression of pain at home 
is concerned, the results are still significantly favorable for the long-acting 
preparations; much less so, however, than they were in the hospital because 
of a few cases of the rebound phenomenon. It would be well to note at this 
point, that there are more patients in the zero and one category in the short- 
acting preparations columns at home than there were in the hospital. This 
is due to the fact that these medications were less effective in suppression 
of symptoms in the hospital. Therefore, the symptoms had been manifested 
and were over before the patients went home as if they had received no medi- 
eation at all. It thus follows that a larger number of asymptomatic patients 
would be found in the at home columns. With the long-acting preparations, 
the suppression of symptoms in the hospital carried over to the home except 
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in a few eases of rebound. In the next set of columns the efficacy of the 
long-acting preparations is again being compared with that of the short- 
acting drugs with regard to the suppression of engorgement both in the 
hospital and at home. Once again, it is to be noted that the long-acting 
preparations were superior in the suppression of engorgement in the hospital 
and were somewhat less effective at home. Thus, engorgement which had 
been incompletely suppressed by the short-acting medications in the hospital 
was no longer symptomatic by the time the patients returned home and so 
more patients fit into the asymptomatic group at home. In the last column 
the efficacy of these medications in the suppression of leakage both in the 
hospital and at home is compared. The results are significant, showing that 
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the long-acting preparations in the hospital are much more efficacious than 
the short-acting in the suppression of leakage but less so at home. The same 
carry-over once again applies with regard to the short-acting drugs, in that 
the lack of suppression in the hospital permitted the symptoms to be com- 
pleted in the hospital so that fewer patients had symptoms at home. In this 
particular category, the long-acting preparations were not as superior in sup- 
pressing leakage as they were in the suppression of pain and engorgement. 

In Table III the data on the effect of the drugs in delaying the day of onset 
of symptoms were submitted to ‘‘t’’ test analysis. There were 49 patients who 
received the short-acting drugs, 39 who received estradiol valerate, and 37 who 
received the combination of estradiol valerate and testosterone enanthate. Th¢ 
day of onset of symptoms was delayed in both of the long-acting categories as 
compared to the short-acting medications. P values in both of these comparisons 
were considered to be highly significant. Only the patients with symptoms are 
included in Table III, regardless of whether the symptoms were minimal o1 
severe. 
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TABLE III. t Test ANALYSIS. Errect or Drugs oN DELAY oF Day oF ONSET OF SYMPTOMS 


NO. OF MEAN DAY 
VARIABLES PATIENTS OF ONSET M,-M, 
Combined short-acting drugs 49 3.16 2.10 
Estradiol valerate 39 5.26 
Combined short-acting drugs 49 3.16 1.70 
Estradiol valerate plus 
testosterone enanthate 37 4.86 


In Table IV the over-all evaluation of response has been submitted to ‘‘t”’ 
test analysis and, in this instance, we have compared the short-acting estrogen 
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preparations with estradiol valerate, and estradiol valerate with the combination 
of estradiol valerate and testosterone enanthate. In the upper part of the table, 
21 patients received short-acting preparations and 59 received long-acting estro- 
gen. P is less than .01, demonstrating a significant difference in the effect of 
these two preparations. Comparison of the two preferred long-acting prepara- 
tions showed the differences between them not to be significant. This gives sta- 
tistical support to the clinical impression that the long-acting hormones were 
superior to the short-acting. 


Fig. 2 compares the various short-acting medications that were utilized and 
demonstrates in graphic form their efficacy in suppressing symptoms. Once 
again the evaluation was from zero to four. The excellent response is repre- 
sented by the clear bar and rated as zero and the poor response in the solid bar 
and rated as four. There was no significant difference between the various 
short-acting medications. 


— 
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TABLE IV. t TEST ANALYSIS. OVER-ALL EVALUATION OF RESPONSE 


NO. OF MEAN DAY | 
VARIABLES PATIENTS OF ONSET M,-M, Pp 


Short-acting estrogens 21 1.952 .783 ——_— 
Estradiol valerate 59 1.169 


Estradiol valerate 59 1.169 .205 Not sig- 
nificant 


Estradiol valerate plus 
testosterone enanthate 56 .964 


In Fig. 3, the long-acting drugs were compared to one another, the same 
means of evaluation being utilized. There is little question that the estradiol 
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valerate and the combination of estradiol valerate and testosterone enanthate 
were superior to 17-alpha-hydroxyprogesterone caproate, testosterone enanthate, 
and the sesame oil base in which these medications were contained. 


Fig. 4 compares the long-acting preparations with the combined data on the 
short-acting preparations and with the normal controls. It may be seen that 
the results of the two long-acting preparations in this evaluation were far su- 
perior both to those of the short-acting preparations and of the controls who 
received no medication. It should be noted at this point that a small percentage 
of the normal controls showed no symptoms whatsoever and required no medi- 
cation of any kind. Since it was conceivable that medication administered to 
suppress postpartum symptoms might be even more efficacious if administered 
almost immediately postpartum, a separate study on 22 additional patients was 
initiated. The same dose, 4 ¢.c. of estradiol valerate plus testosterone enanthate, 
was given intramuscularly within 4 minutes or less after expulsion of the pla- 
centa. The results were then placed on a percentage basis (as in Figs. 2-4) and 
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compared with the results obtained when the medication was administered within 
30 minutes post placenta. As may be seen in Fig. 5, a moderate though not 
remarkable improvement in response is demonstrated. No patients are noted 
to be in the fair or poor category and a slightly larger percentage (50 per cent) 
had an excellent result. 
— Compayvison of Response 
timed administration of 


testosterone enanthale + esfradiol valerate 


Response 


60 80 joo 7mm ber of 
patients 


AdminisTeved 50 minule 
CPosF- placenla) 


‘WWD 


Adminisfralion  minules or less 
(Post-placenta) 


Fig. 5. 
Comment 


Many of the publications that have appeared on this topie in the past have 
stressed several serious drawbacks to the various medications available and used 
at that time. These were rebound of symptoms and the effects of these medica- 
tions on increasing the amount of vaginal discharge post partum as well as in- 
creasing the degree of bleeding. This was particularly true of the estrogens.'°** 
Rebound phenomena, or the suppression of symptoms in the hospital with the 
recurrence of symptoms once the patient had returned home and after the medi- 
cation had been discontinued, was not a major problem in this particular study. 
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In so far as the two preferred long-acting preparations were concerned, this did 
occur in a few instances, particularly with the long-acting estrogen, but not 
often enough for it to be considered a problem of any importance. Increase in 
bleeding or increase in vaginal discharge was not a problem, particularly with 
the use of the long-acting preparations. This, however, is always a major prob- 
lem for reliable evaluation (except where symptoms are severe) when the pa- 
tient has gone home and home questionnaires must be depended upon. Only 
slight changes in the degree of vaginal discharge or bleeding are sufficient to 
cause many patients to state that they had a tremendous increase in vaginal 
discharge or bleeding. In addition, many patients interpret the lochia as evi- 
dence of marked bleeding. Thus, although this phase of the study was not sub- 
mitted to statistical analysis, it has been our clinical impression, both from per- 
sonal observations in the hospital and from the questionnaires, that changes in 
bleeding or vaginal discharge .“‘d not constitute a major problem. 

One ean conelude from this study that the long-acting preparations, estra- 
diol valerate and/or estradiol valerate plus testosterone enanthate, are markedly 
superior to the short-acting preparations in every way. First, only one injec- 
tion is given to these patients immediately post partum and, in virtually all in- 
stances, the patients had no local aftereffects from the injection. It obviates the 
necessity of giving daily injections or daily pills while the patient is in the hos- 
pital or depending upon her to continue to take these medications after she re- 
turns home.*® Second, the degree of suppression of symptoms was far superior 
to that obtained with the short-acting drugs. Third, although the degree of 
suppression was excellent with the long-acting preparations, the patient could 
change her mind about breast-feeding her child, and suckling brought a rapid 
return of lactation. This was noted in the several instances in which it oe- 
eurred. This is always a desirable feature of any medication that is utilized for 
the purpose of suppression of lactation, though it is not unique to the long-acting 
steroids.'* 

It may be stated, in addition, that no attempt was made to evaluate the 
minimal effeetive dose of the long-acting preparations. It is possible that smaller 
doses of the estradiol valerate and/or the estradiol valerate plus testosterone 
enanthate may be utilized. It is our over-all impression that these two long- 
acting preparations are comparable but the combination of estradiol valerate 
and testosterone enanthate may be slightly superior as there were fewer patients 
who exhibited rebound phenomena. Recently, a concentrated form of the estra- 
diol valerate-testosterone enanthate combination has become available. This econ- 
tains in 1 ee. what was previously contained in 4 ¢.e. Finally, it is felt that al- 
though these medications are still not the ideal lactation suppressants, they are 


certainly far superior to any that were available up to the initiation of this 
study. 


Summary 


Two hundred and forty-seven patients have been studied, 223 of whom 
have received varying hormone medications in order to test their efficacy in the 
suppression of the symptoms associated with lactation. Of these, 49 have re- 
ceived various short-acting preparations and 174 have received various long- 
acting preparations. More patients were placed in the latter series after an 
initial screening period, the number tried on the preferred preparations being 
thereby increased. At the present moment, the results of this study indicate 
that, of all the preparations tried, the two long-acting medications, estradiol 
valerate and the combination of estradiol valerate and testosterone enanthate, 
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are the preferred agents for suppression of pain, engorgement, and lactation. 
Furthermore, the administration of at least one of them (estradiol valerate plus 
testosterone enanthate) within 4 minutes or less of delivery of the placenta 
appears to give a greater percentage of excellent results. 


We would like to thank the following physicians who so generously allowed us to in- 
clude their patients in this study: Dr. N. Cooperman, Dr. M. Dresner, Dr. L. Frankenthal, 
Dr. A. Lash, Dr. 8. Lash, Dr. M. Leventhal, Dr. H. Meltzer, and Dr. A. Tulsky. 


We are indebted to Dr. Helen Heath who performed the statistical analyses for this 
study. 


References 


. Nelson, W. O.: Physiol. Rev. 16: 488, 1936. 

. Petersen, W. E.: Physiol. Rev. 24: 340, 1944. 

Noble, R. L.: Rev. Canad. biol. 13: 351, 1954. 

Meites, J.: Rev. Canad. biol. 13: 359, 1954. 

Nelson, W. O.: Rev. Canad. biol. 13: 371, 1954. 

Noyes, R. W.: Stanford M. Bull. 10: 188, 1952. 

Roland, M., Veprovsky, E., and Linhart, W.: Am. J. OBsT. & GyNec. 70: 1004, 1955. 
. Shook, D. M.: Am. Pract. & Digest Treat. 7: 917, 1956. 

. Primrose, T., and Tremblay, P.: Am. J. OBst. & GYNEC. 73: 1218, 1957. 

. Gershenfeld, D. B., and Perlmutter, I. K.: J. Clin. Endocrinol. 8: 875, 1948. 

. Lubin, 8.: Am. J. Ospst. & GyNEc. 51: 225, 1946. 

. Dunlap, J. C., and Diddle, A. W.: J. Clin. Endrocrinol. 8: 880, 1948. 

. Morton, D. G., and Miller, J. S.: Am. J. Osst. & Gynec. 62: 1124, 1951. 

. Abarbanel, A. R., and Goodfriend, M. J.: Am. J. Osst. & Gynec. 40: 1037, 1940. 


10 
11 
12 
13 
14 


FATAL AIR EMBOLISM 


A Report of Two Cases, Including a Case of Paradoxical 
Air Embolism 


EuGENE J. Karanpy, B.S., HERMAN J. Dick, M.D., 
Rosert P. Dwyer, M.D., AND Harry J. McKinnon, M.D., 
Syracuse, N. Y. 


(From the Department of Pathology, St Joseph’s Hospital) 


FT gece air embolism is relatively infrequent, the possibility of its 
occurrence must constantly be in the mind of the medical practitioner 
because of the high fatality rate and rapidity of death encountered with it. 
Furthermore, as emphasized by many authors,'* the importance of air em- 
bolism from the standpoint of frequency may be much greater than has been 
recognized because of failure of reporting or erroneous diagnosis. 

In reviewing the literature, Goddard?’ has listed air embolism as occurring 
in association with the following: (1) cesarean section; (2) vaginal insuffla- 
tion and douching during pregnaney; (3) antral irrigation; (4) attempted 
self-abortion; (5) tubal insufflation; (6) urethroscopy with air-inflating 
urethrosecope; (7) intentional introduction of air into cavities or potential 
cavities; (8) operations on the breast, thyroid, lungs, and prostate; (9) blood 
donation; (10) blood transfusion; (11) high-altitude flying; and (12) deep- 
sea diving. In addition, fatal air embolism has been reported resulting from 
stab wounds,* a ruptured uterus,® uterine traction while in the Trendelenburg 
position,’ and as the result of the knee-chest exercises following delivery.® 
Diemer® describes a case of retrograde air embolism with erosive aneurysm 
of the pulmonary artery and Léecutier and Smith’? describe a case of fatal air 
embolism following Kiintscher nailing of a fractured femur. 


CASE 1.—A 26-year-old white woman, gravida vii, para vi, of about 36 weeks’ gestation, 
was admitted for the first time at 1:35 p.M. on July 6, 1957, with the chief complaint of 
generalized abdominal pain. At that time her pulse was 118 per minute, respirations 28 
per minute, and blood pressure 80/55. She was in an apparent state of shock. The pa- 
tient had been well until 3 weeks prior to admission at which time she had severe 
abdominal cramps associated with a temperature of 102° F., with some nausea but no 
vomiting or diarrhea. Following this episode, during which the patient was in bed 5 or 
6 days, she felt progressively weaker. She stated that she often had chest pain with 
exertion which of late was more pronounced and was associated with dyspnea. Approxi 
mately 12 hours prior to admission the patient awoke complaining of numbness and dis- 
comfort in the legs and arms associated with pain in the abdomen. She continued to 
have ‘‘gaslike’’ pain about the breasts and upper abdomen which became progressively 
more severe. She was seen by her local doctor who found her temperature to be 96° F. 


96 
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and blood pressure 72/40. The diagnosis of early separation of the placenta was made 
and the patient was sent to the hospital. Physical examination was essentially negative 
except for marked tachycardia, tenderness in the epigastrium, and rebound tenderness in 
the right and left upper quadrants. The abdomen was needled but no fluid was obtained. 
Neither fetal heart sounds nor fetal souffle were heard. The clinical diagnosis at this 
time was occult abruptio placentae. A laparotrachelorrhaphy was performed on Aug. 6, 
1957, with a postoperative diagnosis of rupture of blood vessels in the broad ligament. 
A stillborn, macerated fetus weighing 4 pounds, 6 ounces, was delivered. No blood 
pressure was obtainable during the procedure. Postoperatively the patient received sev- 
eral transfusions of whole blood and was given supportive therapy of oxygen, hydro- 
cortisone, and intravenous fluids. She went into profound shock with a blood pressure 
60/0 and intermittent respirations, which gradually became regular. Coma followed. The 
abdominal incision was reopened and several large clots were found in the abdominal 
cavity, but no definite bleeding point was found at the operative site. Neither pulse nor 
blood pressure could be obtained. She was pronounced dead at 1:35 P.M. on Aug. 7, 1957. 


An autopsy was performed 2 hours post mortem (A94-1957). Only pertinent find- 
ings will be listed. The head, neck, and upper part of the shoulders were markedly 
cyanotic. When the primary incision was made, frothy blood exuded from the veins of 
the anterior chest wall. About a quart of partially clotted blood was found in the true 
pelvis and under both leaves of the diaphragm. The right ventricle of the heart was 
markedly distended and pale brownish in color. Aspiration yielded air followed by 
frothy blood. The left ventricle of the heart was contracted and deep brownish red in 
color. Aspiration yielded nothing but air. The lungs were atelectatic in both lower lobes 
and slightly crepitant in both upper lobes. Microscopic examination revealed numerous 
decidual cells and multinucleated cells in the capillaries of the lungs. 


Case 2.—The patient, an 18-year-old married white woman was admitted for the first 
time on Feb. 5, 1957, with a complaint of weakness and fatigue of 6 weeks’ duration. She 
had a hemoglobin of 9 Gm. and hematocrit of 24 per cent, a red cell count of 3.04 million, 
and a white cell count of 2,400. The differential count included 1 polymorphonuclear leuko- 
cyte, 57 lymphocytes, and 42 large lymphocytes with decreased platelets on the smear. The 
sternal marrow showed an increase in blast cells and severe pancytopenia. The bleeding 
time was 10 minutes. A diagonsis of acute stem-cell leukemia was made. She was trans- 
fused with 3 units of blood and followed at home with 6-mercaptopurine, penicillin, steroids, 
and antifolic acid agents, and experienced an excellent remission. She was readmitted on 
Aug. 23, 1957, with the chief complaint of vaginal bleeding. She stated that for a week 
prior to admission she had noted increasing weakness, tiredness, and chills, with firm and 
tender ecchymoses on the leg. On admission the temperature was 101.4° F., hemoglobin 5 
Gm., hematocrit 13 per cent, white blood count 8,900 with 45 promyelocytes and 55 blast 
cells with no platelets reported on the smear. One week prior to admission, the blood 
picture was essentially normal. A diagnosis of leukemia and missed abortion with a 
retroverted uterus was made. On physical examination, the abdomen was firm and 
tender in both lower quadrants and bowel sounds were depressed though present. The 
patient exhibited air hunger and diaphoresis. She was accordingly started with trans- 
fusion, 6-mercaptopurine, and steroids. The day following admission her condition began 
to deteriorate somewhat more rapidly. The pain and tenderness in both lower quadrants 
were much more pronounced and there was a sensation of hardness in the left lower 
quadrant. She was felt to be bleeding in the peritoneal cavity. The ecchymoses were 
more pronounced in the legs and on the evening of August 28 coffee-ground emesis was 
noted. The blood pressure fell to shock levels and on this account blood was given under 
pressure. The hematocrit rose to 24 per cent by midafternoon of August 29. The tem- 
perature rose to 105.8° F. and she began to have considerable difficulty in breathing. 
Because of the shock she was placed in shock position and was given additional blood 
under pressure. Her progress, however, failed to change despite all measures and she 
died at 8:45 p.m. on Aug. 29, 1957. 
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The autopsy was performed 2 hours post mortem (A133-1957). There was marked 
crepitation over the right thigh and left forearm and numerous petechiae over all the skin 
and mucous membranes as well as large ecchymoses in both cubital fossae and over the chest 
and thighs. While the primary incision was being made across the chest bubbles of air 
were seen coming from the small veins. The right ventricle was found to be markedly 
dilated and very pale and the pulmonary artery appeared to be constricted. When the 
pulmonary artery was opened a distinct ‘‘pop’’ was heard and gas escaped from the right 
ventricle, leaving a small amount of very frothy pale blood. There were some hemorrhagic 
areas in the lungs. The uterus was enlarged and contained some very bloody decidua. 
Microscopic examination revealed leukemic infiltration in the liver, spleen, and lungs. The 
bone marrow was almost completely replaced by myeloblasts with very few erythroid islands 
and megakaryocytes remaining. No evidence of amniotic fluid embolism could be found. 


Comment 


The majority of conditions predisposing to air embolism are found in 
gynecology and obstetrics. The presence of large venous sinuses and/or ves- 
sels in the gravid or nongravid uterus, coupled with a source of air such as 
vaginal insufflation and douching, attempted self-abortion, tubal insufflation, 
introduction of air into the peritoneal cavity as in laparotomy, and massive 
blood transfusion set the stage for an embolism. 


There are two prerequisites for the development of venous air embolism: 
(1) an opened vessel in a state of partial collapse; and (2) suction produced 
by negative intravenous pressure or the introduction of air under positive 
pressure into a blood vessel. The air or gas introduced into the vessel then 
acts as a physical mass or embolus which ean occlude vessels of various sizes. 
When death occurs, it is due to circulatory failure resulting from an air trap 
in the right ventricular outflow tract and obstruction of the pulmonary circu- 
lation.2»'1_ Autopsy findings in both of these cases are obviously those of 
venous air embolism. It appears, from a review of the history and course of 
the patient in the first case, that from the time of initial symptoms she had 
been troubled by emboli of decidual origin and/or sublethal amounts of air 
emboli introduced into the venous system via the uterine venous sinuses. 
The source of the lethal dose of air is uncertain. Air may have entered the 
venous system during or after the operation from the peritoneal cavity, or 
the possibility must be considered that air entered the venous system during 
blood transfusion. The second possibility appears unlikely because positive 
pressure was not used for blood transfusion and there was evidence of bleed- 
ing, i.e., a partially opened vessel or vessels with negative pressure in the 
abdominal cavity which contained air from both the first and second explo- 
‘ations. 

The second case appears to be more complicated. Without a doubt, venous 
air embolism was present. In addition, the ischemic heart and the ecrepitation 
in the areas of eechymoses indicate that paradoxical air embolism was also 
implicated. An examination of the heart did not reveal a patent interseptal 
defect. Durant and associates’? have demonstrated the passage of air emboli 
through the pulmonary system, and Bohorfoush’® has suggested retrograde 
venous transmission of air as an explanation for paradoxical air embolism. 
From these findings, we might infer that the air masses passed through the 
lungs either by shunting or through ruptured pulmonary veins in the lungs 
and coalesced or passed out through some of the ruptured vessels in the areas 
of eechymoses. There are three possibilities to consider as entrance sites of 
the air. First, the uterus with its remaining decidual products and forward 
and retrograde air embolism; second, the transfusion of blood under pressure ; 
and third, shunting of air through ruptured pulmonary veins in the areas 


Volume 78 FATAL AIR EMBOLISM 99 
Number 1 


of hemorrhage in the lungs and/or in the soft tissues. The first and third 
possibilities seem to be correct in that the symptoms appeared before the 
transfusions under pressure were initiated. 


Summary 


Included is a report of 2 eases of fatal venous air embolism following the 
entrance of air into the venous system via uterine vessels. One case is fur- 
ther complicated by the manifestations of paradoxical air embolism with 
erepitation in areas of eechymoses. 


We are indebted to Drs. Mark Conan, John Hewitt, and Louis Fournier for permission 
report these cases. 
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FATAL GASTRIC FLUID ASPIRATION COMPLICATING 
AMNIOTIC FLUID EMBOLISM 


WituraM G. Best, M.D., AND Rocco pEPRoPHETIS, M.D., CHESTER, PA. 
(From the Departments of Pathology and Obstetrics, Chester Hospital) 


NE of the earliest references to gastric fluid aspiration as a cause of 
O pneumonia was made by Ernst Becker in 1887. Irons and Apfelbach* in 
1940 reported 169 instances of aspiration pneumonia in 1,074 autopsies. One 
hundred and twenty-one cases were distributed among diseases essentially 
surgical, while 33 were distributed among diseases essentially nonsurgical. 

Mendelson? in 1945 reviewed 44,016 pregnancies from 1932 to 1945 and 
found an incidence of gastric fluid aspiration during obstetric anesthesia of 
0.15 per cent. He reviewed and analyzed these cases in such an admirable 
fashion that gastric fluid aspiration in pregnancy is often referred to as Men- 
delson’s syndrome, which is an asthmatic type of chemical pneumonitis, mainly 


due to the hydrochloric acid in the aspirated vomitus, with cyanosis, tachy- 
eardia, dyspnea, and wheezing, and followed shortly by cardiac failure and 
pulmonary edema. 


The entity of amniotic fluid embolism was first described by Steiner and 
Lushbaugh? in 1941 and since then this interesting and often tragic oceur- 
rence has been not infrequently reported. 


To our knowledge, the combination of gastrie fluid aspiration and amni- 
otie fluid embolism has not been previously reported. 


Case Report 


A 13-year-old Negro girl, gravida i, para 0, was followed in the obstetrical clinic from 
May to October with normal findings throughout, except for clinical and x-ray evidence of 
contracted pelvis, with cephalopelvic disproportion. There was no history of previous cardiac 
disease, rheumatic fever, hypertension, allergy, or operation. 

Cesarean section was decided upon because of the contracted pelvis. The patient was 
admitted to the hospital on October 10 at 4 A.M. in active labor with the cervix dilated 2 
em. by rectal examination. Urinalysis showed no albumin, and the hemoglobin on admission 
was 11.6 Gm. The blood pressure was 118/80. While being prepared for operation, the 
patient had a minor generalized convulsive seizure with a transient cardiac arrythmia and un 
consciousness lasting 1 minute or less. Immediate consultation by an internist revealed a 
complete physical examination to be within normal limits and an electrocardiogram revealed 
normal sinus rhythm with no evidence of abnormality. The heart was regular, with no 
murmurs, the rate 100 per minute, and the blood pressure 110/80. The patient had no un 
usual complaints and a low cervical cesarean section under Pentothal sodium induction with 
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nitrous oxide and oxygen was performed and a normal living baby was delivered. During 
operation the patient vomited a large amount of gastric contents containing food particles 
and aspiration was done by the nurse anesthetist. The patient left the operating room with 
blood pressure and pulse within normal limits and apparently in good condition. There was 
no excessive bleeding at any time and the amniotic fluid was not meconium stained. The 
patient vomited again shortly after leaving the operating room and was again aspirated. 
Respiratory distress was noted, which rapidly developed into a bubbling severe pulmonary 
edema with a pink frothy fluid being aspirated by suction. A blood transfusion which had 
just been started was stopped after no more than 20 ml. was given. Digoxin, 1.5 mg. intra- 


«4. 


Fig. 1—Section of lung. Note fragments of striated muscle lying free in alveolar 
spaces with surrounding polymorphonuclear infiltration. (X275; reduced }.) 


Fig. 2.—Section of lung. Note blood vessel containing “fibrin thrombus.” (X238 ; 
reduced 
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muscularly, Thiomerin, 2 ¢.c. intramuscularly, and oxygen were given. An electrocardiogram 
revealed sinus rhythm with a rate of 120 per minute and no abnormalities. The pulmonary 
edema became worse and the patient died 1144 hours after leaving the operating room. 

A complete autopsy 2 hours after death showed a well-developed, well-nourished Negro 
girl weighing 110 pounds and measuring 154 em. in length. The peritoneal cavity contained 
no free fluid or blood. The uterus revealed moderate subserosal hemorrhage and an intact 
recent surgical incision. The endometrial cavity contained a few small ‘‘currant jelly’’ 
type blood clots. The esophagus contained a few particles of partially digested food, and 
150 ml. of turbid fluid containing partially digested food particles was present in the 
stomach. The heart weighed 225 grams and showed no abnormality. 

The trachea and bronchi were filled with a pink frothy fluid without any particulate 
matter. The right lung weighed 708 grams, the left, 623 grams, both having a spongy con 
sistency, purplish-red color, and on cut sections revealing a marked oozing of edema fluid. 

The brain was not remarkable and the other organs revealed no gross pathosis. 

It was noted that no blood clots and no evidence of clotting were seen during the 
autopsy except as noted in the endometrial cavity. Postmortem blood showed no clotting at 
room temperature 5% hours after autopsy. 

Microscopic observations of interest were confined to the lungs and revealed marked 
edema, acute suppurative bronchiolitis, acute suppurative pneumonitis, scattered fragments 
of striated muscle lying free in the bronchioles (Fig. 1), and ‘‘fibrin thrombi’’ in the small 
blood vessels (Fig. 2). No squame cells or lanugo hair could be found. 


Comment 


In reconstruction of the course of events, it appears that amniotic fluid 
embolism occurred just prior to operation and caused the mild convulsion and 
loss of consciousness with apparent complete recovery in a few moments as 
evidenced by the micropathological findings of “fibrin thrombi.” Aspiration 
of gastric fluid occurred during one of the two episodes of vomiting. Death 
apparently ensued in such a comparatively short time that the usual results of 
amniotie fluid embolism, i.e., hypofibrinogenemia with hemorrhage, were not 
clinically evident. 

Death from gastric fluid aspiration is most commonly due to one of three 
pathological processes: (1) obstruction by food particles, either complete or 
incomplete, with massive atelectasis; (2) pulmonary edema due to chemical 
irritation; or (3) secondary infection. In this case since massive atelectasis 
was not present at autopsy and since the time element and the clinical find- 
ings were against secondary infection, the cause of death was most probably 
due to chemical irritation with resultant pulmonary edema. Mendelson, in 
‘abbit experiments, has shown this to be due to the hydrochloric acid content 
of the gastrie fluid. 

The pathologist’s search for a definite cause of death and the presentation 
of such a case would be futile if some conclusions were not drawn which 
might help to prevent recurrences. Undoubtedly this was an obstetrician- 
responsible, preventable death. 

When a patient scheduled for cesarean section goes into labor unex- 
pectedly with the history of having eaten during the last few hours, deep 
general anesthesia should be avoided, especially the Pentothal sodium indue- 
tion. Spinal should be preferred. If the latter is contraindicated, light genera! 
anesthesia should be used, after the stomach has been emptied artificially, 
probably by induced vomiting. Moreover, a patient who is scheduled for 
cesarean section should be admitted the day before with instructions not to 
eat before admission. How many patients go to our hospitals after a luscious 
supper celebrating the next morning’s event? 
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Deaths from aspiration of vomitus are unnecessary* and may often be 
prevented with the cooperation of the obstetrician and the anesthesiologist : 


1. Prenatal instructions by the physician should include warning of the 
danger of eating at home after the onset of labor. 


2. In the hospital all food should be withheld from patients in active labor. 

3. In rapidly advancing labor of patients who have eaten within 6 hours, 
inhalation and intravenous anesthesia should be withheld unless the stomach 
is emptied artificially. Otherwise, local, low-dose spinal or caudal analgesia 
should be substituted. 

4. The standard equipment in the delivery room for treatment of vomit- 
ing during anesthesia should include: (a) adjustable table, (b) efficient 
suction apparatus, (¢) proper sizes of smooth airways of nasal and orophar- 
yngeal types, and (d) laryngoscope and bronchoscope available, although 
bronchoscopy is of little value in the asthmatic type of syndrome associated 
with chemical pneumonitis, such as we have discussed. 


Summary 


A ease of amniotic fluid embolism associated with gastric fluid aspiration 
with fatal termination is reported. The hazards of -gastric aspiration in preg- 
naney are re-emphasized and a plea is made for proper prophylaxis in such 
cases. 
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INTRACRANIAL VENOUS THROMBOSIS IN EARLY 
PREGNANCY 


Harowp Stevens, M.D., AND Harvey H. AMMERMAN, M.D., 
Wasuincrton, D. C. 


(From the Department of Neurology and Neurosurgery, George Washington University School 
of Medicine) 


HE incidence of cerebral venous thrombosis associated with pregnancy is 
sufficiently high to warrant the inference that there is a causative relation- 
ship. The clinical import of this correspondence between pregnancy and the 
development of this type of cerebrovascular disease is generally unrecognized, 
however, often resulting in erroneous diagnoses. Death or disability of the 


fetus or the mother threatens unless appropriate measures are promptly in- 
stituted. 


Cerebrovascular accidents associated with an otherwise normal pregnancy 
have been observed by many, even by Hippocrates. Meniere,? who in 1828 
reviewed the literature of that time, reported that apoplexy during pregnancy 
was rare and due to excessive blood volume. Gowers*® in 1893 and his con- 
temporaries implicated cerebral venous thrombosis in the acute vascular lesions 
of pregnancy and the puerperium, and this latter is the mechanism that is 
accepted currently as the cause of spontaneous strokes in the previously healthy, 
nontoxemie pregnant or parturient woman.‘ Surgical exploration, usually per- 
formed for the erroneous diagnosis of tumor, has revealed thrombosed cortical 
veins, dural sinuses, or both.*-? Several reported autopsied cases further verify 
this mechanism.7~*® 


The venous thromboses and the associated pathological changes in the 
brain which cause the acute hemiplegia in the postpartum period are probably 
identical with those found in patients similarly afflicted early in pregnancy. 
The postpartum thromboses appear to have a better prognosis,’ although onl) 
meager data are currently available. 

The precise reason for venous thrombosis in the pregnant or postpartum 
patient is unknown. An intravascular clotting tendency is increased and is 
responsible according to some authors.** 17 Martin and Sheehan® have blamed 
thrombophlebitis of the pelvie veins, which seed particulate matter into the ver 
tebral veins and from there to the cerebral veins, via the mechanism demon 
strated by Batson.** Fishman and others’® reported two autopsied eases, eacli 
in the third month of pregnancy. Both showed superior longitudinal sinus an: 
cerebral vein thrombosis. There was no evidence of infection. 
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In the last trimester of pregnancy the clotting tendency is increased and 
the fibrinogen level is 40 per cent higher than in the first trimester. Elevated 
fibrinogen, however, would not account for the venous thrombosis that occurred 
in the following 2 patients who were in the first trimester of pregnancy: 


Case 1.—R. E., a healthy, 32-year-old, right-handed, gravida ii, para 0, white woman, 
in about the sixth week of pregnancy, developed sudden severe frontal headache followed in 
48 hours by numbness in the right arm, vertigo, nausea, vomiting, and progressive right 
hemiplegia. She was admitted to the George Washington University Hospital on June 1, 
1956, where the neurological examination revealed a lethargic woman complaining of weak- 
ness, nausea, and headache. Lateral nystagmus and right hemiparesis were observed. The 
optic fundi were normal. The neck was slightly rigid. Deep tendon reflexes were increased 
on the right side. 

The spinal fluid examination showed an opening pressure of 125 mm. The fluid was 
clear and colorless and showed 368 white blood cells per cubic millimeter; 93 per cent poly- 
morphonuclear leukocytes and 7 per cent lymphocytes. 


Sugar was 52 mg. per cent and the 
protein was 86 mg. per cent. 


Fig. 1—Ventriculogram (Patient R. E.) Commaeaing shift of lateral and third ventricle to 
the right. 


Roentgenograms of the skull and chest on June 2, 1956, were negative. The neu- 
rological examination on that day showed increased lethargy and she was in partial con- 
‘act only. Aphasia was profound. She showed verbigeration, misplaced and misused words. 
She could follow only simple instructions. There was slight nuchal rigidity. Both carotid 
irteries were palpable. The optic discs were flat, the vessels normal, extraocular movements 
normal. The left pupil was smaller and there was mild right central facial weakness. The 
‘congue was in the midline. There were complete right hemihypalgesia and right hemiplegia, 


more marked in the arm. A positive Babinski sign and ankle clonus were present on the 
right. 
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The neurological impression was left frontotemporal lesion; the etiology venous throm 
bosis. 

Her condition gradually deteriorated and on June 3, 1956, respiration became shallow 
and then ceased. The nurse notified the intern who began artificial respiration and called 
an anesthetist, who inserted an airway and then carried on respiration. A ventriculogram 
demonstrated displacement of the ventricular system to the right (Fig. 1). The left lateral 
ventricle was incompletely filled and appeared to be partially collapsed. Emergency crani 
otomy revealed extensive cerebral edema and venous thrombosis, confirming the previously 
recorded diagnosis of venous thrombosis. When the dura was opened and the acute pressure 
relieved, the patient began to breathe spontaneously. 

Following operation the patient remained in deep coma, demonstrated decerebrate 
rigidity and tonic neck reflex responses. She remained unresponsive even to noxious stimuli. 
Over a period of the next several months there was only slight improvement and she remained 
in a vegetative state. 
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Fig. 2.—EEG shows diffuse slow wave dysrhythmia. 


In spite of the serious nursing problem, a healthy infant, weighing 2 pounds, 13 ounces, 
was delivered without complications, after about a 6% months’ period of gestation. The 
child is currently 2 years old and completely normal. The mother remains in only partial 
contact with her surroundings and is almost completely aphonic. 


Case 2.—The second patient, B. C., was a healthy, white woman, 3 months pregnant, 
gravida i, para 0, 22 years old, who over a period of several days developed headache, nausea, 
vomiting, staggering, and incoordination. She was admitted to the George Washingto1 
University Hospital on Nov. 9, 1956. On admission the blood pressure was 122/60, pulse 78. 
She appeared to be a well-developed white woman who was unable to sit up without vomiting. 
Examination of the head and neck was within normal limits. The chest was also normal. 
The abdomen was flat. The uterus was 7 cm. above the symphysis pubis. 

On neurological examination the patient was lethargic and somnolent. There was 1 
nuchal rigidity. The discs were flat; there were no hemorrhages. Diplopia on right lateral 
gaze and weakness of the right upper extremities was observed. No abdominal reflexes 
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were elicited. The Babinski sign was present on the right. There was ataxia on the finger- 
to-nose test and adiadokokinesia of the right arm. There was questionable right facial weak- 
ness. She could identify fingers but could read only large print with the right eye. 


An EEG performed on Nov. 13, 1956, was interpreted as “Abnormal EEG: diffuse; 
no focus.” (Fig. 2.) Routine skull x-rays were negative. 


Through the period of her initial hospitalization the patient continued to vomit, and 
gradually became more lethargic. Repeat lumbar puncture revealed xanthochromic spinal 
fluid and elevated pressure. The patient developed progression of the ataxia of the right 
upper extremity, increased nystagmus with right lateral gaze, adiadokokinesia of the right 
hand, and weakness and numbness of the right side. Bilateral papilledema and lethargy in- 
creased. Because of this, on Dee. 2, 1956, an arteriogram and ventriculogram were per- 
formed. The latter demonstrated marked dilatation of the lateral and third ventricles and 


Fig. 3. Fig. 4. 


Fig. 3.—Ventriculogram, lateral view, demonstrates dilatation of entire ventricular sys- 
fem including proximal portion of the iter. 


Fig. 4.—Posteroanterior view of ventriculogram showing marked dilatation of lateral 
ind third ventricles. 


‘f the proximal portion of the aqueduct of Sylvius. The distal portion of the aqueduct and 
he fourth ventricle were not visualized (Figs. 3 and 4). A diagnosis of a space-occupy- 
ig lesion in the cerebellum was made. On the same day a suboccipital craniotomy was 
erformed. 


At operation the lesion was found to be in the right cerebellar hemisphere which was 
\aracterized by partial infarction. Microscopic examination showed marked disruption of the 
rchitecture and reactive astrocytosis. There were dilated vessels including portions of a 
‘in in the leptomeninges with an organizing hematoma and many hemosiderin-laden macro- 

jhages. To bypass the aqueductal obstruction due to the edema, a Torkildsen procedure 
as performed. The upper end of the tube was inserted in the lateral ventricle and the 
‘her end in the cervical cistern. 
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Following operation the patient vomited for a short time. She gradually became am- 
bulatory, was able to feed herself, and was discharged on Dec. 23, 1956, the twenty-first post- 
operative day. The ataxia slowly cleared, and by March, 1957, the patient’s neurological 
status had returned to normal and she is now entirely asymptomatic. 

A normal infant was delivered at term. 


The preceding cases demonstrate the phenomena of intracranial venous 
occlusion occurring during pregnancy and probably due to alterations in clotting 
mechanism. No tumor or vascular malformation was found. 

These cases are rare, with the usual implication that the diagnosis is un- 
recognized in many instances or misconstrued as eclampsia. In neither patient 
was there hypertension, albuminuria, edema, or any of the manifestations char- 
acteristic of toxemia. The onset so early in pregnancy is quite unusual and 
difficult to explain. 

In the first instance, the craniotomy was a life-saving procedure performed 
under emergency conditions when the patient suddenly lapsed into profound 
coma with manifestations of severe circulatory collapse and of shock. In the 
second instance the Torkildsen procedure effectively relieved the progressing 
hydrocephalus. Evacuation of the clot might have been beneficial also but this 
is undetermined. 

In neither case would anticoagulant therapy have been of help and, in 
view of the hemorrhage in the second ease, anticoagulants probably would be 
dangerous. Thrombectomy would be fraught with too great a danger to warrant 
its use. 

Summary 


Intracranial venous thrombosis occurred in 2 patients in the first trimester 
of pregnancy. Cerebral veins were occluded in one, cerebellar veins in the 
other. In both instances there was progressive development of foeal neurologi- 
cal manifestations associated with headache, stupor, and increased intracranial 
pressure. In the first instance, a craniotomy for decompression was lifesaving, 
and further permitted the gestation to proceed satisfactorily. In the second 
ease, where the lesion was in the posterior fossa, a Torkildsen procedure was 
followed by prompt recovery of the patient. 

Diagnosis of this condition should be considered when rapidly developing 
foeal signs occur during pregnancy, even in the earlier months. 
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THROMBOSIS OF AN OVARIAN VEIN VARICOCELE 
IN THE POSTPARTUM PERIOD 


A Case Report 


Iwan O. Meyer, M.D.,* Akron, 


(From the Department of Pathology, Akron General Hospital) 


HIS paper describes a thrombosed ovarian vein varicocele discovered during 

the postpartum period. Little or no attention has been given to this 
differential diagnosis as an acute complication of the puerperium. Laparotomy 
revealed such a condition in our ease and, therefore, it seems noteworthy to 
report this unique crisis. 


This gravida iv, para iii, 27-year-old white married woman in apparently good health 
had an uncomplicated labor and was delivered spontaneously of a live healthy male 
infant on Feb. 22, 1958, at Akron General Hospital. The first 2 postpartum days passed 
uneventfully. On the third day, however, abdominal cramping and pain aggravated by 
deep inspiration, localized in the left lower quadrant, and accompanied by occasional 
emesis were noted. Evidence of increased toxicity, elevated white blood cell count, and 
moderate elevation of oral temperature was recorded. Abdominal palpation elicited a 
somewhat enlarged postpartum uterus. An extremely painful mass was also felt in the left 
lower quadrant, which was thought to be attached to the left ovary or broad ligament. 
Pelvic examination confirmed this impression and the diagnosis preoperatively was twisted 
ovarian cyst. An abdominal flat plate suggested an ileus pattern of the small bowel with 
ground-glass density in the left lower quadrant. The patient was prepared for operation 
after immediate consultation. Laparotomy revealed an enlarged postpartum uterus. The 
right ovary was of normal size. The left tube and ovary were considerably edematous. 
A mass was located lying entirely in the retroperitoneal space between the inferior pole 
of the left kidney, the left ovary, and the horn of the uterus. It appeared to be a cork- 
screw-like mass rather firm to palpation and with impressive areas of hemorrhage inter- 
posed along its length. Further examination revealed it to be attached to and in con- 
tinuity with the leff ovarian vein and medial to the ovarian artery. The entire mass 
was removed en bloc and retroperitonization was carried out. A left salpingo-oopho- 
rectomy was performed simultaneously. The patient’s convalescence was uneventful. 


Pathologic Report.—This “obstetrical curiosity” as a gross surgical specimen (Fig. 1) 
\ppeared roughly as an elongated cone-shaped mass measuring 23 em. in length with a base 
liameter of 6 cm. It consisted mainly of sausagelike thrombosed bundles of dilated vascular 
tructures, On section, these thin-walled vascular structures were meshed with abundant 
dematous fibrous connective tissue. The dilated vessel lumens were filled with obviously 
lotted blood. Fig. 2 shows the apical portion represented as a 3 em. dilated vessel filled 
‘ith clotted blood. A portion of the peritoneum, a 7 em. edematous segment of left Fallopian 
ube, and the left ovary were also identified. The ovarian surface reflected several small, 
»ft glassy cortical retention cysts. 


*Present address: The Ohio State University Department of Pathology, Columbus, Ohio. 
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Microscopically, several sections of the vein wall showed lamination of a rather thinned- 
out media and identifiable individual hypertrophied muscle cells with fibrous tissue replacement 
of much of the elastic tissue in some areas. A mild to intense inflammatory reaction was 
seen in the vessel walls with all layers infiltrated with polymorphonuclear leukocytes. Forma- 
tion of small capillaries was also seen in several areas where the thrombus was attached to the 
vessel wall. In other areas of the sections, marked edema of the supporting stroma, peri 
oophoritis, nonspecific acute salpingitis, and congestive peritonitis were present. 


Fig. 1. 


Fig 2. 
Fig. 1.—Gross appearance of the mass of thrombosed veins removed at surgery. 
Fig. 2.—A cross section indicating the thromboses in the vessel lumens. 


Comment 


In reviewing the available literature I have been able to find various 
reports on oceurrences of broad ligament varices. In the United States 
Nilsen,' Darnall,? and Kelsall* were among the first to describe varicosities 
of the pampiniform plexus. Darnall also reported that occasional varicosities 
in the abdomen were palpable when the patient stood erect. In Britain 
Tomkinson and Winterton* found that varicoces of the round ligament wer 
frequently mistaken for inguinal hernias. German® ® 7 and French® ® authors 
have described similar cases of pelvic varicosities in the female. Numerous 
authors'® * report cases of ruptured utero-ovarian veins during pregnancy 
More recently, Bowles’? reported the strangulation of a pelvie varicocel: 
during pregnancy. According to Ochsner™ the predisposing changes for th: 
development of varicosities are elongation and tortuosity, dilatation o 
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ectasia, and variations in the thickness of the vessel walls. The case presented 
here obviously deals with a varicosity and thrombosis of it in the broad 
ligament. Standard textbooks of obstetrics and pathology’ scarcely 
mention this disease entity and, as far as can be ascertained, thrombosis of 


an ovarian vein varicocele in the postpartum period has never before been 
reported, 


Summary 


A ease of thrombosis of an ovarian vein varicocele has been described 
and probably represents the first of its kind to be reported. The literature 
pertaining to other types of pelvic varicoceles is briefly noted. 


I am deeply indebted to Dr. G. R. Dochat and Dr. W. B. Trivett for permitting the 
use of the material contained herein. 


References 


. Nilsen, J. R.: Am. J. Obst. 22: 156, 1889. 

. Darnall, W. E.: J. A. M. A. 63: 391, 1914. 

Kelsall, O. H.: Am. J. Surg. 35: 8, 1921. 

Tomkinson, J. 8., and Winterton, W. R.: Brit. M. J. 1: 889, 1955. 

. Calais, H. P.: Uber Varicen in Ligamentum latum, Freiburg, 1896, Kuttruff. 

. Hegar, A., and Kaltenbach, R.: Die operative Gynikologie mit Einschluss der 
gynakologischen Untersuchungslehre, 2 Aufl. Stuttgart, 1881, Enke. 

. Jahreiss, R.: Zentralbl. f. Gynik., Leipz. 46: 795, 1922. 

. Depaul, L.: Bull. Soe. anat. de Par. 22: 15, 1847. 

9. Violet, Henri: Gaz. d. hép., Par. 80: 531, 1907. 

- Hodgkinson, C. P., and Christensen, R. C.: AM. J. Opst. & GYNEC. 59: 1112, 1950. 

. Conger, S. P., and Paternite, C. J.: AM. J. OBST. & GYNEC. 67: 426, 1954. 

2. Bowles, H. E.: Am. J. OBST. & GYNEC. 69: 1145, 1955. 

. Ochsner, A., and Mahorner, H.: Varicose Veins, St. Louis, 1939, C. V. Mosby Company. 

. Curtis, A. H.: Obstetrics and Gynecology, Philadelphia, 1933, W. B. Saunders Com- 
pany, Vol. I, p. 633. 

. Davis, C. H.: Gynecology and Obstetrics, Hagerstown, Md., 1951, W. F. Prior, Inc., 

. 43-44. 

N. J.: Williams Obstetrics, ed. 10, New York, 1950, Appleton-Century- 
Crofts, Inc., p. 46. 

. Novak, Emil: Gynecologic and Obstetric Pathology, ed. 3, Philadelphia, 1952, W. B. 
Saunders Company, p. 292. 


for) 


l 

l 

l 

l 

l 


VOLVULUS ASSOCIATED WITH PREGNANCY 


A Review and a Report of 3 Cases 


GrorcE D. Mavkasian, Jr., M.D., Joun S. Wetcu, M.D., AND 
GerorcE A. HALLENBECK, M.D., RocHESTER, MINN. 


(From the Section of Obstetrics and Gynecology and the Section of Surgery, Mayo Clinic 
and Mayo Foundation* ) 


RAMPY lower abdominal distress is a frequent complaint during preg- 

naney, especially during the last trimester. In most cases the cause is 
obvious and the symptom is expected and physiologic. Yet, on oceasion, the 
fact that distress from uterine contractions is expected serves to delay neces- 
sary care should intestinal obstruction occur. Nor is the patient always re- 
sponsible for the delay, since intestinal hyperperistalsis can mimic uterine 
activity in some respects and lull the casual examiner into the diagnosis of 
labor with slow progress. Such an error, particularly if sedation is prescribed 
“to rest the patient,” may allow simple mechanical obstruction to become 
mechanical obstruction with loss of viability of the bowel. 


Intestinal obstruction is rare in pregnancy, its incidence being reported 
as one in 6,800' to one in 60,000? deliveries. After reviewing the pertinent 
literature, Baker and associates* found that volvulus of an intestinal loop and 
adhesions were the two commonest causes of intestinal obstruction associated 
with pregnancy. Bruusgaard‘* stated that volvulus (not associated with 
pregnancy) was less common in females, epecially multiparas, than in males. 
He attributed this to the larger pelvis and relaxed abdominal wall in women 
which he felt would allow the twisted segment to reposition itself more easily. 
It might seem that if the size of the pelvis or the tonus of the abdominal wall 
was an important contributing factor to the occurrence of volvulus this con 
dition would be commoner than it is during pregnancy, in light of the marked 
mechanical and anatomic changes secondary to an enlarging uterus. This 
is not the case; indeed, volvulus remains unusual whether associated wit! 
pregnancy or not. 


The first case of volvulus of the intestine associated with pregnancy wa 
reported from Germany by Braun*® in 1885. Six years later the first case r 
ported in the United States was described by Cattell. We have been abl 


> 


to collect, since that time, reports of 42 additional cases,’ * **! or a total o 


_*The Mayo Foundation, Rochester, Minn., is a part of the Graduate School of the Un 
versity of Minnesota. 
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43 eases reported in the English language (Table 1). Three cases are pre- 
sented from the records of the Mayo Clinic, one being the only recorded case 


in which volvulus in pregnancy was relieved by colonic intubation and with- 
out surgical intervention. 


Pertinent Data in Reported Cases 


Age.—The average age of the 43 patients was 28.5 years with a range of 
18 to 48 years. Five patients were 20 years of age or younger, 20 were 21 
to 30, 15 were 31 to 40, and one patient was more than 40 years old. Two 
of the reports did not state the age of the patient. It appeared from the 
study of these cases that there was no correlation between volvulus and age 
at the time of the pregnancy. 


Gravidity.—It was frequently stated in the reported cases that volvulus 
was more commonly seen in multigravidous women. Information concerning 
gravidity was present in 34 cases. Twenty-one cases occurred in primigravidous 
women and the remaining 13 in multigravidous women. Thus, contrary to 
previous impressions, more cases of volvulus have been reported in primip- 
arous than in multiparous patients. 


Stage of Pregnancy.—In the collected group of cases of volvulus, 2 were 
reported in association with ectopic pregnancies. Two patients were in the 
first trimester, 9 patients were in the second trimester, 25 were in the third 
trimester (8 at term), and 5 were in the postpartum period. This distribu- 
tion was similar to that found by Kohn and associates.”* 


Symptoms.—Many of the patients had a history of previous episodes of 
colicky abdominal pain. This, of course, is typical of chronic or recurring 
volvulus. The acute symptoms were those associated with actual intestinal 
obstruction: colicky abdominal pain, abdominal distention, vomiting, and 
absence of passage of feces or flatus. The range of the duration of the acute 
symptoms from onset to operation or death was half a day to 14 days (aver- 
age, 4 days). The delay in seeking medical advice or the delay in definitive 
treatment has accounted for the exceedingly high mortality rate in the past. 


Site of Volvulus—The volvulus was located in the small bowel in 14 eases, 
the sigmoid colon in 13 cases, and elsewhere in the colon in 12 cases. Both 
the large and small bowel were involved in 4 instances. 


Mortality—The over-all maternal mortality rate was 27.9 per cent, and 
the over-all fetal loss was 27.9 per cent (excluding the 2 ectopic fetuses and the 
postpartum eases) (Table IL). A higher fetal and maternal mortality rate 
(35.7 per cent) occurred in the cases of volvulus involving the small bowel. 
When the volvulus occurred in the sigmoid colon the fetal and the maternal 
mortality rates were somewhat lower (23.1 per cent and 15.4 per cent) than 
when the volvulus occurred in segments of the colon other than the sigmoid 
(25.0 per cent and 25.0 per cent). Two cases of volvulus of the cecum and 
the terminal portion of the ileum both resulted in maternal and fetal death. 


Types of Treatment 


Six of the accumulated cases from the literature appeared as necropsy re- 
ports; in the remaining cases the patients were treated surgically. The types 
of treatment are summarized in Table III. In 16 cases the treatment con- 
sisted of simple untwisting of the twisted part while the procedures used 
in the other 21 cases varied, but frequently involved some procedure to de- 
compress the bowel. 
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TABLE II. FETAL AND MATERNAL MORTALITY IN 39 CASES OF VOLVULUS DURING PREGNANCY 


DEATHS 


INTESTINAL SEGMENT NO. OF FETAL MATERNAL 
INVOLVED SES NO. | 

Small intestine 
Tleum and right portion of 

colon 
Hemicolon (right portion) 
Sigmoid 
Tleum and sigmoid 
Colon 


Total 


*One ectopic fetus. 
7Calculated without postpartum cases and ectopic fetuses. 


TABLE IIT. TYPES OF TREATMENT IN 39 CASES OF VOLVULUS ASSOCIATED WITH PREGNANCY 


TYPE OF TREATMENT NO. OF CASES 
No surgical treatment 
Laparotomy: 
Reduction of volvulus 
Simple 
With surgical decompression of bowel 
Resection of volvulus 
Simple 
With surgical decompression of bowel 
Surgical decompression of bowel alone 
Drainage of abdominal cavity 


Total 


Report of Cases 


CASE 1.—A 19-year-old gravida i, para 0, was admitted to the hospital on Sept. 9, 
1949. Her last normal menstrual period began on July 9, 1949, and the expected date of 
confinement was April 16, 1950. She had had an appendectomy elsewhere 3 years earlier. 


The patient had been well until one week prior to admission when she had noted 
occasional episodes of crampy pain in the lower portion of the abdomen, Three days 
prior to admission she was awakened with severe crampy lower abdominal pain and 
vomited a small amount of yellowish liquid. She had had a small bowel movement that 
morning but thereafter had not passed either gas or feces. Twenty-four hours prior to 
admission she began to vomit fecal-smelling material. On admission the abdominal pain 
was constant and severe, doubling her up. She was belching or vomiting almost con- 
tinuously. 


On examination the blood pressure was 120 mm. of mercury systolic and 80 mm. 
diastolic, pulse 148, respirations 30, and temperature 102° F. The patient was moderately 
dehydrated. Examination of the thorax revealed the diaphragm to be elevated bilaterally 
without respiratory embarrassment. The abdomen was distended, tympanitic, and dif- 
fusely tender. Bowel sounds were absent. The clinical impression was that of an intra- 
uterine pregnancy of 2 months’ duration with intestinal obstruction due to volvulus or 
adhesions. 


The laboratory data were as follows: concentration of hemoglobin, 12.5 Gm, per 100 
c.c. of blood; leukocyic count, 3,900 per cubic millimeter of blood with a differential 
count of 11 per cent lymphocytes, 1 per cent monocytes, and 88 per cent neutrophils. The 
urine had a specific gravity of 1.026, was acid in reaction, and contained albumin, grade 
2, and pus, grade 1 (on the basis of 1 to 4 with 1 representing the least amount and 4 
the greatest). Roentgenograms of the abdomen showed distended loops of jejunum with 
fluid levels in the distended gut but no evidence of air under the diaphragm. 


% 
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A long intestinal tube was passed. Fluids were administered intravenously and 
antibiotics and sedatives were given. A short while later a roentgenogram showed that 
though the long tube was in the jejunum distention persisted. 

Laparotomy was then performed with the patient under anesthesia produced with 
cyclopropane, ether, oxygen, and curare. The abdomen contained a moderate amount of 
fecal-smelling fluid and the small bowel was greatly distended. A gangrenous loop of 
the terminal portion of the ileum, about 10 inches long, was found twisted on itself and 
held tightly to the posterior abdominal wall by an adherent omental band. The latter 
was freed, releasing the twisted bowel and, subsequently, the obstruction. Owing to 
the acute inflammatory reaction of the abdominal surfaces it was felt that primary anas- 
tomosis would not be advisable. The gangrenous loop was exteriorized through the lower 
end of the incision, The nonviable portion was excised and a Payr clamp was left on the 
proximal and distal ends of the ileum. 

On the fourth postoperative day the clamp was removed from the ileostomy per- 
mitting passage of a copious watery stool with relief of abdominal cramps. The pa- 
tient did well until the ninth postoperative day when lower abdominal cramping and 
bleeding from the vagina developed. Shortly thereafter tissue passed vaginally was 
identified as degenerating decidual and placental tissue with a fetus 1.5 em, long. The 
patient did well after this and was dismissed on the thirteenth postoperative day. Ileal 
continuity was re-established by ileoileostomy on the twenty-first postoperative day and 
the patient was dismissed 16 days later. 


One year later she had a spontaneous abortion terminating a pregnancy at 2 months 
but 2 years later she was delivered of an infant normally at term. 


CASE 2.—A 34-year-old gravida iii, para ii, was first seen on Oct. 11, 1951, for pre- 
natal care. The expected date of confinement was March 31, 1952. Two previous preg- 
nancies, labors, and deliveries had been uncomplicated. The children were 15 and 7 
years of age. After the delivery of her second child she had had an operation elsewhere 
for “removal of tumors from the womb.” On the ninth postoperative day intestinal ob- 
struction had developed which required laparotomy with lysis of adhesions. 

On Nov. 1, 1951, cramping pain developed in the lower abdominal region and some 
vaginal spotting occurred. The patient was hospitalized with the diagnosis of threatened 
abortion (17 weeks’ gestation) and rest in bed was prescribed. 

On physical examination the vital signs were normal. The uterus was slightly small 
for the stated dates and there was fresh blood in the vagina. The value for hemoglobin 
was 10.6 Gm. per 100 ¢c.c. of blood and the leukocytes numbered 8,200 per cubic milli- 
meter of blood. During the next 2 days the cramping and spotting subsided and the 
patient became comfortable. 

Three days later mild cramping and pain in the lower abdominal region returned. 
The abdomen became progressively distended; bowel movements ceased. The patient did 
not vomit. At this time her blood pressure was 120 mm. of mercury systolic and 80 mm. 
diastolic, pulse 100 per minute, and temperature 98.6° F. orally. Bowel sounds were hypo- 
active. A long intestinal tube was passed and intravenous administration of fluids was 
started. On Nov. 5, 1951, the abdomen was greatly distended and generally tender. 
Bowel sounds were present and hypoactive. The long tube was in the duodenum. The 
value for urea was 30 mg. per 100 c.c. of blood; for plasma chloride, 84.6 mEq. per liter, 
and the carbon-dioxide combining power was 28 mEq, per liter. The concentration of 
hemoglobin was 13.6 Gm. per 100 c.c. of blood, the leukocyte count was 6,900 cells per 
cubic millimeter of blood with a differential count of 15 per cent lymphocytes, 8 per 
cent monocytes, 1 per cent eosinophils, and 76 per cent neutrophils. The abdomen became 
more distended despite suction from the tube; bowel sounds disappeared and the abdomen 
became more tender. 

The diagnosis of obstruction of the small bowel with strangulation was made and 
laparotomy was performed with the patient under Pentothal sodium, curare, nitrous oxide, 
and oxygen anesthesia. There was brownish serous fluid in the abdominal cavity. 
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Numerous adhesions were released and it became apparent that the cecum: had a long 
mesentery which, along with 6 feet of the terminal portion of the ileum, had become 
twisted upon itself around an axis of adhesions stretched to the posterior abdominal wall. 
The adhesions were released, the twisted segment rerotated, and normal color returned 
quickly to the bowel. Decompressive enterotomies were done with needles to aspirate 
the loops and the holes were closed with interrupted silk sutures. The appendix was 
present, but because of distention of the cecum it seemed unwise to remove it. The 
lateral wall of the cecum was sutured to the lateral wall of the parietal peritoneum, thus 
fixing the extremely mobile cecum. Gas passed freely from the cecum to the rectum. 
The uterus was noted to be the size of a 4 months’ pregnancy. During the procedure 
500 ¢.c. of a plasma substitute was given. 

Postoperatively the patient did well. She was up on the fourth postoperative day 
and on the seventh day the intestinal tube was clamped. On this day she began to bleed 
vaginally and to have lower abdominal cramps, Rest in bed and sedation were started 


Fig. 4. Fig. 5. 
; Fig. 4.—Case 3. View of abdomen on second day of. hospitalization. The 
in the intestines Appears virtually normal at this time. 


Fig. 5.—Case 3. Postpartum barium enema showing marked 


gas pattern 


dolichosigmoid. 


but later that day a fetus measuring 10 em. from crown to rump and an intact placenta 
were passed. The long tube was removed on the ninth postoperative day and the patient 
was dismissed on the seventeenth postoperative day. 


CASE 3.—This 39-year-old gravida i, para 0, was first seen for prenatal care on June 
3, 1953. The last normal menstrual period was March 10, 1953, and the expected date of 
confinement was Dec. 17, 1953. She had been married 9 years and her case had been 
studied previously because of the problem of infertility. 


She had not undergone any 
surgical procedure, 


On Nov. 2, 1953, the patient was admitted to the hospital at 34 weeks’ gestation 
because she had not had a bowel movement for 5 days and had passed only a small 
amount of gas during that time. For the 48 hours preceding admission she had had 
¢crampy abdominal pain. Many enemas prior to admission had not produced any results. 
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There had been no vomiting. Physical examination on admission revealed the blood 
pressure to be 130 mm. of mercury systolic and 80 mm. diastolic, pulse 86, respirations 
22, and temperature 99° F. orally. She was slightly dehydrated. The fundus of the 
uterus was at the level expected for the duration of the pregnancy. Above the fundus 
and down the left side of the abdomen a hugely distended loop of bowel could be pal- 
pated. Bowel sounds were absent but the fetal heart tones were good, The results of 
rectal examination were normal. Laboratory studies showed the following values: 
earbon-dioxide combining power, 17.9 mEq. per liter; plasma chlorides, 99.4 mEq. per 
liter; potassium, 3.9 mEq. per liter; hemoglobin, 12.4 Gm. per 100 ¢.c. of blood; leuko- 
cyte count, 8,900 per cubic millimeter of blood with many immature polymorphonuclear 
leukocytes. The erythrocyte sedimentation rate was 51 mm. in the first hour (Westergren 
technique). A preliminary roentgenogram of the abdomen showed a closed-loop obstrue- 
tion of the colon proximal to the rectosigmoid where the gas-distended bowel terminated 
abruptly. There was marked distention of the remainder of the colon. A 7 month preg- 
nancy was in a breech presentation. The picture was compatible with a volvulus of the 
sigmoid (Fig. 1). 

A long intestinal tube was passed and the patient was given fluids intravenously 
but the abdomen continued to distend rapidly (Fig. 2). With the patient in steep knee- 
chest position, a large lumen (No. 36 F.) rectal tube was passed with great care by giving 
small siphon enemas and advancing the tube slowly. When the point of obstruction was 
passed at approximately 18 inches, there was an immediate and forceful expulsion of gas 
and liquid fecal matter. The abdomen rapidly became soft and less distended and the 
patient’s symptoms abated. The rectal tube was left in place and hot stupes were applied 
to the abdomen continuously (Fig. 3). 


A roentgenogram of the abdomen on the second day of hospitalization showed the 
nasal tube in the jejunum and the rectal tube in the descending colon, A small amount 
of gas was present in the colon (Fig. 4). On the third day of hospitalization mineral 
oil was passed through the rectal tube and the tube was removed. The next day the 
long tube was clamped and the patient was given liquids orally. Her bowels moved and 
her diet was gradually increased. The long tube was removed on the sixth day. On the 
eighth day the patient was instructed in a moderate residue diet and dismissed from the 
hospital. 

She returned Dec. 19, 1953, at term. The membranes had ruptured spontaneously 
and she was in labor. During her 8 hour labor the left portion of the colon was noted to 
be distending progressively but she was delivered of a living infant by low forceps after 
a Kielland rotation from the right occiput transverse to right occiput anterior. After 
delivery the left portion of the colon deflated spontaneously and the postpartum course 
was normal, 

A roentgenogram of the colon made 3 weeks post partum showed dolichosigmoid 
(Fig. 5). 

On Aug. 1, 1957, she returned to the hospital with severe cramping pain in the lower 
portion of the abdomen of 24 hours’ duration. Her interim history revealed that she had 
had one or two such episodes of lesser magnitude monthly since her dismissal. The ab 
domen was tense but not greatly distended and no masses were felt. A roentgenogram of 
the abdomen showed multiple loops of gas-filled large bowel but no gas in the rectum 
She responded to conservative management and was dismissed on the fifth hospital day. 

Three weeks later she returned for an elective resection of the sigmoid. An end 
to-end sigmoidosigmoidostomy was done after 50 em. of sigmoid colon had been removed. 
Her postoperative course was normal. She has had no further pregnancies. 


Comment 


The diagnosis of volvulus during pregnaney is difficult, but awarenes 
that it may be a cause of intestinal obstruction in pregnancy is importan 
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since early diagnosis and treatment of any intestinal obstruction are neces- 
sary to minimize morbidity and mortality. A careful history of gastrointes- 
tinal symptoms taken during the first prenatal visit may reveal previous epi- 
sodes of abdominal cramps, vomiting, or changes in bowel pattern sufficient 
to arouse suspicion of such a possibility. This history added to the clinical 
picture of acute obstruction may save precious hours. Certain other com- 
moner conditions of pregnancy may confound recognition of acute volvulus. 
Vomiting may be attributed to the pregnancy rather than its mechanical 
origin in the intestine, and cramping pains low in the abdomen may suggest 
a threatened abortion. In a later stage of pregnancy the cramping intestinal 
pain may be confused with Braxton Hicks contractions or premature or early 
labor. 

Accurate abdominal examination is difficult especially in the second and 
third trimesters of pregnancy because of the size of the uterus and its con- 
comitant displacing of the abdominal contents to the upper portion of the 
abdomen and the flanks. Simons’** case of volvulus associated with pre- 
eclampsia and a term pregnancy demonstrated well the difficulty in making 
the diagnosis. As in the diagnosis of the “acute abdomen” not associated 
with pregnancy, a detailed history and exacting physical examination may 
produce a solution to a puzzling case. Although the consultation of a surgeon 
may be of great help, many general surgeons are sufficiently unfamiliar with 
the physiologic and physical changes associated with pregnancy to find inter- 
pretation of the clinical picture difficult. Usually the obstetrician must recog- 
nize the acute illness, utilize his obstetrical experience, and act in partnership 
with the consulting surgeon. 

A roentgenogram of the abdomen may be of considerable help as is amply 
demonstrated in our third ease. In general, the finding of an enormously 
dilated, isolated loop of intestine is all that is required for the suspicion of 
volvulus. In volvulus of the sigmoid the x-ray findings are characteristic and 
are not seen in any other disease. Although there may be alterations of ex- 
pected location due to the uterine mass, two hugely dilated segments of sig- 
moid lie upright and parallel in the abdomen usually on the left side. A 
visible column of air communicates between these two segments at their apex. 
In addition, lateral decubital views may show fluid levels within the intestinal 
lumen. Bruusgaard‘* has outlined some radiologic criteria for the diagnosis 
of volvulus of the sigmoid; these are applicable, in part, to volvulus in other 
parts of the intestinal tract. They are as follows: more or less markedly 
distended sigmoid, fluid levels in the sigmoid loop with little difference in 
levels in erect position, moderate gaseous and fluid distention in the remain- 
ing portion of the colon, spiral patterns of the mucous membrane at the site 
of torsion—only when torsion is limited to a small segment of bowel, thick 
but smooth walls of the sigmoid flexure, bird-bill shape evident with barium 
enema with spiral narrowing above, evidence of fluid in the peritoneal cavity, 
high and almost rigid diaphragm domes, gas in the small bowel, and balloon- 
like distention of the cecum. 

Other causes of intestinal distention—mechaniecal, reflex, or vascular— 
must be considered and, in general, the clinician may find it of help to have 
a preconceived diagnostic questionnaire in mind from which he may more 
easily arrive at a diagnosis. Such a handy outline might consist of four parts: 
(1) Is there an obstruction? (2) Is the obstruction in the large bowel or in 
the small bowel? (38) Is there strangulation? (4) What is the specific ob- 
structive lesion? 

The complete answering of these questions when applied to a specific 
ease should aid in the differentiation of the common causes of acute intestinal 
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dilatation in women of reproductive age and should also stimulate a decision 
for or against immediate operation. True ileus of pregnancy is most difficult 
to rule out if the abdomen is silent when the patient is first seen. Although 
the proper treatment of these patients certainly is passage of a long intestinal 
tube to deflate the dilated small bowel, the risk of early exploration is less 
than the risk associated with long delay when an unremitting mechanical 
obstruction of the bowel is present. In our review of the cases of intestinal 
obstruction during pregnancy treated by surgical means at the Mayo Clinic, 
several such cases were discovered. Early surgical intervention afforded a 
sure diagnosis, was well tolerated, and, on occasion, allowed rapid manual 
passage of a decompression tube. 


Treatment of Volvulus 


In the cases reported in the literature in which volvulus was associated 
with pregnancy, the patients were most commonly treated by surgical meas- 
ures (Table III). Definitive surgical management is the ideal treatment when 
viability of the bowel is threatened or decompression of the twisted loop is 
not accomplished after a short period of vigorous medical management. The 
type of procedure done for volvulus is dictated by many factors: location 
of the lesion, the amount of edema and inflammation, the presence or absence 
of adhesions, viability of the bowel after untwisting, and the condition of 
the patient. Whether to resect or simply to untwist the volvulus segment is 
a decision that must be made at the operating table by the individual surgeon. 


Although in most eases the surgical treatment will differ in no wise from 
that of a similar case not associated with pregnancy, gestation does produce 
problems of fetal survival, spontaneous abortion, or premature labor, and 
also the problem of exposure within the abdomen. Every attempt should be 
made to correct the volvulus when it occurs early in pregnancy without inter- 
fering with the pregnancy. If gestation is of 38 weeks or more, if conditions 
are favorable for rapid delivery through the birth canal and if evidence of 
strangulation is not present, an attempt should be made to induce labor before 
exploratory operation. When conditions do not favor delivery through the 
birth eanal, or when the situation is critical, cesarean section is indicated fol- 
lowed by surgical correction of the volvulus. 


Cases 1 and 2 are of interest for several reasons. Both occurred at times 
in pregnancy when volvulus had been least frequently reported to occur: 
Case 1 is the third case reported in which volvulus occurred in the first tri- 
mester; in Case 2 volvulus occurred in the second trimester, as it did in 20.9 
per cent of the reported cases. Case 2 is the fourth case reported in the English 
literature in which volvulus involved both the cecum and terminal portion of 
the ileum and the second case in which maternal survival was reported.* One 
fetal survival has been reported in this type of volvulus. In both of the 
eases mentioned the patients were treated conservatively for a brief time; 
exploration was then carried out when they did not respond satisfactorily. 


Case 3, in which volvulus of the sigmoid was associated with pregnancy, 
appears to be the first such case reported in the English literature in which 
the patient was successfully treated by nonsurgical measures. The method 
was chosen because it was felt that, if successful, it would give the patient the 
greatest chance of carrying an important pregnancy to term. It was believed 
that nonsurgical correction of the volvulus had a reasonable chance of success 
without undue risk to the patient. 


*A similar case of Brock" is not included since it occurred after cesarean section, 


Volume 78 VOLVULUS ASSOCIATED WITH PREGNANCY 123 


Bruusgaard‘ has noted that the wall of the sigmoid colon remains ade- 
quately nourished for the first few days when volvulus has caused simple non- 
strangulated obstruction. He stated that this is due to the fact that the sig- 
moid can tolerate the highest pressures of any segment of bowel before the 
blood supply is compromised. He has reported successful medical treatment 
in 123 eases of volvulus of the sigmoid. His treatment was the passing of a 
sigmoidoscope to the point of obstruction and if the intestinal wall appeared 
viable a small soft rubber tube was slipped past the obstruction allowing the 
twisted loop to deflate. Once deflated this loop then had room to untwist 
and would do so of its own accord. He further emphasized that once the loop 
was deflated and untwisted it was necessary to leave the rectal tube in place 
for 2 to 3 days, or volvulus would promptly recur. In his series he had 9 
other cases in which this technique failed to reduce the distention and one 
instance of perforation of the sigmoid with the tube. Five patients were 
treated successfully by simply slipping a soft rubber tube past the point of 
obstruction without the use of a proctoscope and leaving it in place 2 to 3 
days. The latter procedure was the one used in our third case with success. 

It must be realized that simple deflation is not a definitive procedure for 
correction of volvulus of the sigmoid, since further twisting is prone to occur 
so long as the loop of unusual length remains within the abdomen. The sim- 
ple deflation, however, is a procedure which can be used on occasion to bring 
the patient to a point where definitive surgical treatment is not complicated 
by the acuteness of the disease. 


Summary and Conclusions 


Volvulus during pregnancy is an unusual but serious complication asso- 
ciated in the past with significant fetal and maternal mortality. A review 
of the literature in the English language revealed reports of 43 cases of this 
condition. Three other cases of volvulus during pregnancy were encountered 
at the Mayo Clinic. One patient with volvulus of the terminal portion of the 
ileum and cecum and one patient with volvulus of the ileum were treated by 
surgical means. A third patient with volvulus of the sigmoid was treated 
successfully by intubation via the rectum during an acute episode with no 
interruption of an important pregnancy. 


Active surgical treatment for volvulus during pregnancy is recommended 
particularly in cases in which signs of intestinal strangulation are present 
or in which relief is not afforded by conservative medical measures over a 
short period. _Decompression of a sigmoid volvulus with a long rectal tube 
may be justified under certain circumstances, but subsequent definitive surgi- 
eal treatment is usually necessary. 
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INTRODUCTION OF A METRIC FORCEPS 


Preliminary Report 


ARTHUR R. FLeminec, M.D., KeirH R. BRANDEBERRY, M.D., AND 
WarrEN H. Pearse, M.D., GALuirotis, OHIO 


(From the Department of Obstetrics and Gynecology, Holzer Clinic and Hospital ) 


HE discontent with vague records, general inaccuracy, and inconsistency 

of the present method of recording forceps deliveries led one of us (A. R. 
F.) to develop a metric forceps. This forceps measures and records the 
amount of compression and traction exerted during delivery, independently 
of the obstetrician’s observations. 

The classification of types of forceps delivery has remained essentially 
the same for years and has long needed standardization. The various terms 
—outlet, low, elective low, low-mid, mid-, and high foreceps—all eall different 
pictures to each obstetrician’s mind. Similarly ‘‘tough pull,’’ ‘‘tight fit,”’ 
and ‘‘diffieult delivery’’ add nothing but confusion to the description of the 
delivery process. These classifications and terms give no accurate informa- 
tion upon which one can depend for study and investigation. There is a defi- 
nite need for precision ‘in recording facts basic to the welfare of the indi- 
vidual infant being delivered. Accurate documentation of the forces exerted 
during delivery could do much to diminish perinatal mortality and some neuro- 
psychiatric disorders of childhood and later life. 

It has been hypothesized that varying degrees of brain injury occur dur- 
ing the reproductive process. Some of these are insufficient to cause death 
but could serve as precursors of a number of neuropsychiatrie disorders.’ 
This hypothesis has been investigated and found to have validity as far as 
cerebral palsy, epilepsy, mental deficiency, and some childhood behavior prob- 
lems are concerned.? Lilienfeld and Pasamanick® refer to these patients as 
‘‘a continuum of reproductive casualty.’’ An estimation by The United Cere- 
bral Palsy Association states that these unfortunates number “about one- 
half million Americans.’’ Their prognosis is poor and their care is tedious as 
well as expensive. As stated by Fuldner,* ‘‘The physician responsible for the 
eare of the cerebral palsy child can scarcely escape the certainty that treat- 
ing cerebral palsy will never do. The goal must be prevention.’’ These pa- 
tients along with those who account for the perinatal mortality statistics, 10 
per cent of all deaths in the United States of America, are tragic testimony 


to the need for concentrated study and better tools for the investigation of 
birth trauma.® 
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Birth trauma may be defined as any condition which affects the fetus ad- 
versely during labor and delivery. Generally, birth trauma may result from: 
(1) anoxia, (2) mechanical trauma, or (3) a combination of anoxia and me- 
chanical trauma.® Haller, Nesbitt, and Anderson® noted that traumatic brain 
hemorrhage plays a greater role in the mortality of term infants than of pre- 
mature infants. This suggests that mechanical trauma also plays a greater 
part in the continuum of reproductive casualties since more mature infants 
are delivered and survive than premature infants. It should be pointed out 
that difficult deliveries are common findings in both anoxic and traumatic 
perinatal deaths. While evidence of mechanical trauma may be lacking, ex- 
tensive hemorrhage producing death or injury may result from the anoxia 
produced by the delivery procedure.® 

It is not the purpose of this paper to discuss perinatal mortality or the 
neuropsychiatrie disorders arising from birth trauma. We do feel that the 
foregoing discussion is necessary to point out the need for a foreeps that 


wive Filament 
Fig. 1.—Diagrammatic representation of a greatly magnified strain gage. <A strain gage is a 
small wire filament capable of measuring unit elongation or compression. 
measures and records the forees exerted during delivery. If we continue to 
measure the basic delivery process in vague terms, we must expect conelu- 
sions drawn from these to be similarly unsound. 

A search of the literature reveals few reports of attempts to measure the 
forees exerted during delivery. In 1933, Wylie’? modified the Bill axis-traetion 
handle by inserting a spring mechanism to measure the amount of traction 
exerted during delivery. His excellent study of some 880. deliveries with this 
tractionometer is analyzed and documented very thoroughly. Wylie found 
that there was the most extreme variation encountered between individual 
eases. As would be expected, more traction was required for the primipara 
than for the multipara, although after a parity of five the resistance tended 
to inerease again. From the wide variation noted, he coneluded that for 
deductions of any value a large series would be required. To this one might 
add, and the infants followed for several years. 


Materials and Methods 


The principle of this measuring forceps takes advantage of strain gages, 
which are small wire filaments capable of measuring unit elongation or com- 
pression (Fig. 1). <A strain gage may be used to express the force required 
to bend, compress, or stretch even a very rigid material when it is properly 
attached to this material (Fig. 2). As the filament of the strain gage is 
stretched or compressed, it changes its electrical resistance. This in turn 
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changes the voltage drop across the gage. The voltage drop is then indicated 
by a greater or lesser deflection of a writing needle on a recording instrument. 
The amount of deflection of the recording needle is calibrated so that a 
selected amount of force causes a prescribed deflection of the needle. 

The strain gages are permanently placed on the forceps in areas where 
the forces that affect the gages will parallel the forces of compression and 
traction exerted during delivery. These gages are connected with special wire 
to a recording instrument. Here continually moving recording paper shows 
all movements of the writing needles throughout delivery, one needle record- 
ing the force of traction and the second recording the force of compression. 
A third needle records the time at 1 second intervals. 

The amount of compression on the infant’s head is dependent upon: 
(1) the proximity of the forceps handles during delivery, which represents 
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Fig. 2.—S.G. — strain gage. When properly attached to a rigid metal bar a _ strain 
Sage Can express the force required to bend, compress, or stretch this material. As the fila- 
ment of the gage is stretched, A, or compressed, B, its electrical resistance varies. This in 
turn changes the voltage drop across the gages which may be recorded. 


the amount of squeeze that the obstetrician uses in holding the handles to- 
gether; (2) the degree of elasticity of the fetal head, or its tendency to force 
the blades apart as the accoucheur squeezes the handles together; and (3) the 
tendency of the maternal tissues to neutralize or increase compression, de- 
pending upon the adequacy of the birth canal. To measure compression, the 
sides of the shank of the right blade of a DeLee-Simpson forceps were ground 
flat and a strain gage was mounted on each lateral surface. These were then 
connected to the recording instrument by wire passing along the shank and 
out through the hollow handle of the right blade. This did not increase the 
size of the shank and in no way interfered with the normal use of the forceps 
(Figs. 3 and 4). 

In order to measure traction, it was found that the Bill axis-traction bar 
would best serve this purpose. This instrument was treated in the same 
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manner as was the shank of the forceps. Here, however, the strain gages were 
placed on the anterior and posterior surfaces of the bar leading from the for- 
ceps handle down to the handle of the Bill axis-traction bar. Wires leading 
from these gages to the recording instrument do not interfere with the normal 


Fig. 3.—Picture of the DeLee-Simpson forceps modified by strain gage attachments on 
the shank of the right blade and centimeter calibration of the left blade extending in increas- 
ing numbers to the lock. The locking attachment on the handles is also an addition necessary 
for this study. 


A Cc 


_ Fig. 4.—Compression of A to B causes a similar force at C and D. The fetal head 
resists this Compression, tending to force the blades apart. This bending causes an electrical 
resistance change in the strain gages (S.G.) attached at the shank. The voltage drop is then 
indicated on a recording instrument, the electrical impulses being carried to the recording 
instrument via the wire passing through the hollow handle of the forceps. 


use of this instrument (Figs. 5 and 6). The amount of traction is an expres- 
sion of: (1) maternal tissue resistance, (2) the amount of force exerted by the 
obstetrician, and (3) perhaps a factor of active infant resistance, the infant 
tending to draw its head back as traction is exerted. 
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Prejudices and inaccuracy suggested dismissal of the present forceps 
classification as low, mid-, ete. The metric forceps is marked in centimeters 
beginning at the tip of the left blade and extending in increasing numbers to 
the lock. The depth of the blade insertion is measured from the inferior 
border of the symphysis pubis. Thus, instead of recording low forceps, one 
may say, forceps inserted to 12 em. or whatever measurement is shown. This 


Fig. 5.—The Bill axjs-traction bar modified by the strain gage attachments. 
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Fig. 6.—Traction on the handle A tends to bend the bar B thus changing the electrical 


resistance of the strain gages S.G. This voltage drop is then indicated on a recording in- 
strument via wire C 
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at present is the only measurement not made independently of the obstetri- 
cian. We are not satisfied with dependency upon human observation, nor 
with the symphysis as a point of reference for this particular measurement. 
The recording instrument is a twin channel recorder and strain gage 
amplifier (Fig. 7). The components of the recording instrument used in this 
study are manufactured by several recording instrument companies. Weekly 
calibration of this recorder, consuming some fifteen minutes, is required for 


Fig. 7.—Twin channel recorder and strain gage amplifier. Though it appears complicated, 
calibration is simple and maintenance is minimal. 


accuracy. Since this particular instrument records with a ‘‘hot needle,’’ it 
was necessarily placed outside the delivery room. This minimized the chances 
of explosion when inhalation anesthetics were used. A marking button on 
the recording instrument made it possible to note the time of various happen- 
ings during delivery. 


The tracing obtained with this forceps is referred to as an electrodelivery 
graph which has been abbreviated to EDG. Figs. 8, 9, and 10 show some of 
the EDG’s (electrodelivery graphs) obtained to date. Note the variation in 
the calibration of the graphs, this being an experimental necessity since the 
amount of traction and compression were difficult to anticipate. It was neces- 
sary to obtain a measurable deflection of the needle for an easy delivery as 
well as not to deflect the needle off the graph for a difficult delivery. The 
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Sompression Outside Birth 


Fig. 8.—Shows an electrodelivery graph (EDG), traction being noted on the top of the 
graph and compression at the bottom. The lowest line records the time interval in seconds. 
The recording instrument is calibrated so-that two major blocks (10 lines) equal 7 kg. for 
traction and 1 kg. for compression. This calibration varies in the following illustrations, the 
reason being indicated in the text. 


Maximum traction = 24 kg. (53 pounds) 
Maximum compression = 1.5 kg. (3.3 pounds) 
Forceps inserted (F.I.) to 12 cm. 


TRACT 


Fig. 9.—EDG (electrodelivery graph) of Mrs. H. L. R., para i, gravida ii, infant weight 
3,486 grams (7 pounds, 12 ounces). 


Maximum traction = 28.5 kg. (62.7 pounds) 
Average compression = 2 kg. (4.4 pounds) 
Forceps inserted (F.J.) to 15 cm. 
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EDG gives a permanent record of the entire forceps delivery. As an im- 
partial observer, the EDG shows the maximum, minimum, and average forces 
of traction and compression exerted during a foreeps delivery. Duplication 
of the EDG could give a permanent record for both the baby’s and the 
mother’s chart. 

The exact amount of these forces has heretofore been greatly neglected 
and largely unknown. The EDG represents the missing factor necessary for 
valid conclusions in many studies concerned with maternal and infant wel- 
fare. In order for the forceps to aid in the progress of obstetrical care and 
possibly diminish perinatal mortality as well as the continuum of reprodue- 
tive casualties, several thousand deliveries must be recorded, and the infants 
delivered must be followed for several years. This will require prolonged 


TRACTION 


Fig. 10.—EDG of Mrs. D. R., para i, gravida ii, infant weight 3,579 grams (7 pounds, 15 
ounces). This was a posterior delivered as such. 


Maximum traction = 35 kg. (77 pounds) 
Average compression = 2.5 kg. (5.5 pounds) 
Forceps inserted (F.J.) to 16 cm. 


Note that the recording instrument was calibrated so that two major blocks (10 lines) 
10 kg. of traction. 


cooperation between several specialties: generalists, obstetricians, pediatri- 
cians, psychiatrists, neurosurgeons, and neurologists. From such a study, one 
might design a foreeps incapable of exerting dangerous forces and thereby 
decrease perinatal mortality and neuropsychiatric complications resulting from 
birth trauma. Trial forceps could now become an exact rather than an inexact 
procedure. Active projection of the EDG could also be used as a valuable 
teaching aid. The ramifications of enlightening studies and variations which 
could be performed with this forceps are as endless as one’s imagination. 
Every effort has been made to keep the forceps as unchanged as possible, 
this being done to avoid the inertia of custom and habit. Indeed, <he above- 
described strain gage attachments are adaptable to almost any forceps. This 
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may hasten acceptance since it will not be necessary to discard one’s favorite 
forceps. Some initial awkwardness naturally attends the use of any new in- 
strument, but in this ease it is felt to be minimal. 


At present this instrument is not generally available, this model being 
especially engineered for this study. Its future development will make auto- 
elaving of both the forceps and wire possible. These will be separate with 
male connections on the forceps handle and the Bill axis-traction bar. The 
timing button will be under direct control of the obstetrician. An ink re- 
cording apparatus rather than the ‘‘hot needle’’ may be possible. A separate 
instrument may have to be developed to measure accurately the depth of 
the fetal head in the birth canal. The cost of the recording instrument as 
pictured in Fig. 7 is estimated at $1,800. One recording instrument can serve 
one delivery at a time but could be used for several different delivery rooms. 


It is estimated that the modifications of one obstetrical forceps would cost 
about $300. 


Summary 


The inaccuracies of the modern obstetrical forceps and their possible rela- 
tionships to perinatal mortality are outlined and discussed. A metric forceps 
designed by one of us, capable of measuring and recording the forces of com- 
pression and traction exerted during delivery, is presented. This modification 
is adaptable to almost any obstetrical forceps. 

The tracing obtained with this forceps has been referred to as an electro- 
delivery graph which has been abbreviated to EDG. No conclusions have 
been drawn. It is felt that many enlightening experiments and studies could 
result from the use of this instrument. It is feasible that after several thou- 
sand deliveries and proper following of the infants delivered with this in- 


strument that a new forceps could be designed which would be incapable of 
exerting dangerous forces. 


We wish to thank The Holzer Clinic group for their confidence and financial assist- 
ance during these initial experiments. We would also like to thank the engineers of the 
Battelle Memorial Institute, Columbus, Ohio for their interest and cooperation. 
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A NEW PERINEAL RETRACTOR 


Vito V. Pacano, M.D., AND M. LEo Bosrow, M.D., New York, N. Y. 


(From the Department of Surgery, New York Medical College, and the Department of 
Gynecology, Harlem Hospital ) 


A NEED was felt for a retractor which might eliminate the requirement of 
assistance for lateral wall retraction of the vagina and, if possible, also 
permit easy identification of paired ligatures. The instrument here described 
was designed in an effort to accomplish these aims without encroaching in any 
way on the space of the vagina. 


Fig. 1.—The perineal retractor assembled and in place on the patient. 


The perineal retractor* consists of several parts, the main body of th 
instrument being a roughly quadrangular, stainless steel perineal frame (Fig. 1 


*Manufactured by Milex Products, Chicago 31, IIl. 
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This frame is curved on each of its four sides in order to adapt closely to 
the mons pubis above, laterally to the inner aspect of both thighs, and poste- 
riorly to the rectococeygeal area. It is hinged in the mid-portion on the posterior 
side and has a sliding expandable slot-bolt in the mid-portion of the superior 
side of the frame to permit the frame to adapt to different sized perinea. To 
the upper angles of the perineal frame are attached flexible weighted arms. The 
weights are approximately 114 pounds and fall along the lateral aspect of the 
thighs, lying in the inguinal crease, when the patient is in lithotomy position. 

In the middle of the posterior side, on the hinge bolt, there is a locking 
nut which permits the application of a weighted speculum by means of a slot 
locking it in position. Thus it is noted that the perineal frame has a firm 
three-point fixation with only the normal vaginal blade of the weighted spec- 
ulum eneroaching within the lumen of the vagina. 

Also provided are two curved, lateral-wall vaginal specula which are 
placed by means of a sliding bolt on each side of the perineal frame. The 
lateral blade can be moved both in a medial-lateral and up-and-down position. 
These blades are of the Sims type. In addition another retractor is provided 
to be attached to the superior side of the perineal frame. This is specifically 
designed to elevate the anterior wall of the vagina. 

Paired matching spring-clips are applied along the sides of the frame 
to which selected matching ligatures may be simply hooked, eliminating much 
of the confusion which is sometimes found at the close of a vaginal hysterectomy. 
We have used this instrument with considerable success especially in this latter 
procedure. 


Grateful acknowledgment is accorded to the following: Dr. John Anthony Kelly, 


Director of Obstetrics and Gynecology at Misericordia Hospital, New York; Mr. John 
Veninga, machinist at New York Medical College; and Messrs. George David and Walter 
J. Heuboski of Milex Products for their cooperation in the construction of this instrument. 
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THE UMBILICAL CORD: SIMPLIFIED LIGATION USING 
NEW INSTRUMENT, LATEX BANDS, AND OPEN-AIR 
AFTERCARE 


Wayne F. Bapen, M.D.,* Georce GRAN, M.D., AND 
Gene E. Bennack, M.D., RAYMONDVILLE, TEXAS 


(From the Obstetrical and Pediatric Services of the Raymondville Memorial Hospital) 


pyrouges of the umbilical cord with latex bands placed just adjacent to the 
skin, followed by a ‘‘hands-off’’ technique of aftercare to the cord stump, 
has given us excellent results. 

Ligation of the umbilical cord with simple rubber bands was first reported 
by Kanner’ in 1939, when 100 per cent hemostasis was obtained in 1,415 eases. 
According to Krakower and Nabolotny,’ credit for the first use of latex bands 
goes to a Ukranian physician, Silesky, at the Displaced Persons Regional Hos- 
pital in Aschaffenburg, Germany. These same two authors*® then introduced 
latex bands into the United States in 1950 when they reported 100 eases with- 
out failure of hemostasis. In their control series of 90 cases, in which the cord 
was ligated with the conventional tape, they noted subsequent bleeding in 
4.4 per cent. In 1956 Nelson‘ reported over 600 eases in which latex bands 
were utilized and found no bleeding or infections traceable to their use. 
Salvatore® and Laneaster* introduced very similar instruments for the applica- 
tion of these bands in articles published in 1957 and 1958, respectively. The 
latter author simultaneously presented 900 cases without complication. It 
should be noted that in all these techniques the latex bands were placed on the 
cord at some level above the skin, in contrast to our method of placing them 
just adjacent to the skin level. 

Just as the method of cord ligation differs from place to place, so does the 
technique of aftercare to the cord stump. In most nurseries the cord stump 
is regularly ‘‘sterilized’’ with any currently popular antiseptic. Some advocate 
the use of abdominal binders, at least until the cord falls off. Some leave the 
cord stump long. Others cut it short in hope of earlier separation, less infec- 
tions, and possibly less tendency to herniation. We prefer an ‘‘open-air’’ and 
**hands-off’’ policy as the best assurance of asepsis. Since the cord stump is 
an important focus of infections, especially staphylococcal, the matter of asepsis 
assumes major proportions in this problem of aftercare. 

After much dissatisfaction using conventional cord clamps and tape ties 
we began experimenting with latex bands in January, 1957. A simple instru 
mentt for application of the bands was developed and the technique of ligatioi 


*Present address: Department of Obstetrics & Gynecology, Scott and White Clinic, Tem 
ple, Texas. 


*+Manufactured by V. Mueller & Co., 320 S. Honore St., Chicago 12, Illinois. 
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perfected. After leaving the bands at various levels on the umbilical cord we 
found the best results were obtained with the band just adjacent to, but not 
on, the skin. If blood transfusions to the infant were anticipated for any 
reason the band was left about 3 em. from the skin level. At first, various 
antiseptics in both aqueous and alcoholic solutions were applied to the cord 
stump, but eventually the ‘‘hands-off’’ poliey was evolved. Any moisture, and 
aleohol in particular, seems to predispose to irritation and infection. After 
abdominal bands were discarded and the cord left exposed to the air for rapid 
drying, the incidence of infections was almost nil, for the small remaining 
‘‘button’’ of dried cord stump is a poor site for bacterial growth. For a while 
the latex band was cut free at the end of 24 hours, but since no advantage 
was noted the band was left undisturbed thereafter. If any oozing is present 
after the cord comes off, the navel is gently cleansed with H.O. and then dried. 


Materials 


The bands are cut in 3 mm. lengths from the discarded latex tubing found 
on intravenous tubing sets. Longer lengths than this are unduly difficult to 
handle. The bands are then thoroughly washed free of. any irritating sub- 
stances. One end of a 6 inch piece of strong cotton suture is passed through 
the band opening and the ends of the suture tied together. This greatly facil- 
itates handling of the bands, as later described. Sterilization of these bands is 


Fig. 1.—Instruments. Note “loaded’’ Rochester clamp above and “bander” below. 


usually done by autoclaving in the regular obstetrical pack, but wet steriliza- 
tion by 24 hour immersion in 1:1,000 aqueous Zephiran may be used. The only 
other sterile instruments required are the special band applicator (a simple 
blunt ligature carrier may be substituted with some less efficiency in use), 2 
curved Rochester clamps, and scissors with which to eut the umbilical cord and 
to free the cotton suture. 


Technique of Application 


The following method of band application has been used with complete 
success on all types and sizes of umbilical cords. The simplicity and ease of 
ipplication are apparent, although close attention to the proper steps of the 
rocedure is necessary. 

1. Before the delivery, ‘‘load’’ one of the Rochester clamps by slipping 
‘he latex band over the tip of the clamp for about 2 em. distance (Fig. 1). 


Test the strength of the band by opening the clamp and thus stretching the 
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2. After the delivery, allow the infant to lie on the delivery table until 
the cord stops pulsating or until the cord has been stripped of its blood. Then 
clamp the cord about 3 em. from the skin level, using the ‘‘loaded’’ Rochester 
clamp with the curved side of the clamp toward the infant’s abdomen. Strip 
the cord distally and apply the second clamp about 3 em. distal to the first one. 
Cut between the clamps about 0.5 em. distal to the ‘‘loaded’’ clamp. Leaving 
this 0.5 em. of cord intact prevents pulling the cord out of the grasp of the 
clamp during Step 4. 


Fig. 4. 


Fig. 2.—Insertion of “bander’” into latex band. 

Fig. 3.—Application of the latex band. 

Fig. 4.—Adjustment of the latex band. 

Fig. 5.—Immediate profile view. Note protuberant umbilical cord. 


3. Pull up on the cotton suture previously tied to the latex band and slip 
the tip of the band applicator into the orifice of the latex band, keeping the 
point of the applicator toward the handle of the Rochester clamp (Fig. 2). 

4. Using the band applicator, pull the latex band over the tip of th 
Rochester clamp and slip the band down on the cord to the level just adjacent 
to the skin. Rarely, difficulty with an edematous cord may require leaving th: 
band at the level of the Rochester clamp. If exchange blood transfusion is an 
ticipated leave the band 2 or 3 em. from the skin level without ‘‘milking’’ the 
cord blood into the baby (Figs. 3 and 4). 


Fig. 2. Fig. 3. 
a 
: ‘ 2 


Tune " SIMPLIFIED LIGATION OF UMBILICAL CORD 139 
umber 


5. Pull on the cotton suture to adjust the band at the desired level with 
even more accuracy. 


6. Finally, sever the umbilical cord about 1 to 2 em. distal to the latex 
band and remove any blood or edema fluid by gently squeezing the cord stump 
with gauze (Fig. 5). 


Results 


In approximately 300 cases in the senior author’s series there was no 
failure either in applying the band or in obtaining hemostasis with the band. 
An occasional edematous cord called for modest dexterity in applying the band, 
but pulling the band first on one side and then the other usually placed it at 
the desired level on the cord. At times the cord covering can be nipped with 
scissors over the edematous area, avoiding the vessels, and the edematous 


Fig. 6. 


Fig. 7. 


Fig. 6.—Profile view 24 hours after application. Note retraction of umbilical cord. 
Fig. 7.—Front view 24 hours after application. Note shrunken, retracted cord stump. 


fluid then expressed by applying pressure over this site with a gauze dressing. 
The cord band then usually slips down to the skin level without further diffi- 
culty. One can leave the cord band at the level of the ‘‘loaded’’ clamp with 
no fear of hemorrhage if this becomes necessary because of undue trouble in 
slipping the band to the skin level. There were virtually no infections in the 
last 150 cases—after the open-air and hands-off policy was established. Within 
24 to 48 hours after ligation the small cord stump is shrunken to a tiny dry 
button of tissue, commonly retracted below the level of the abdominal wall 
(Figs. 6 and 7). Many mothers think the cord has already fallen off because of 
its inconspicuousness. Because of this tendency to retraction of the cord stump 
we feel the incidence of umbilical herniation may be decreased, but definite 


) 
% 
4 
ip 
he 
nt 
h¢ 
n 
he 


140 BADEN, GRAN, AND BENNACK Am. J. Gn, 4 Gynec. 
‘ uly, 5 


confirmatory statistics were impossible to obtain. In the early phases of this 
study 4 cord hematomas and one ruptured umbilical vein occurred because of 
unwise excessive clamping of the cord. However, application of the band gave 
perfect hemostasis. In the last 250 cases, since perfection of the technique of 
ligation at the skin level, no such difficulties were noted. The cord usually 
separates on the fifth to seventh day, leaving a clean base. Mothers 
and nurses alike are very favorably impressed with the ease and esthetic ap- 
peal of the aftercare. They appreciate the absence of bulky umbilical cords 
and metal bands that catch on the infants’ clothing. Several of the nurses 
became quite adept in the use of the latex bands and used them effectively to 
ligate bleeding umbilical cords on which the conventional tape tie had been 
used initially. Almost the entire medical staff found the latex bands advan- 
tageous and adopted their use. The peace of mind among doctors, nurses, and 
mothers concerning this solution to umbilical cord problems is worthy of note. 


Summary 


A new instrument with a simple technique of umbilical cord ligation by 
means of latex bands is described. The advantages of ligating the cord ad- 
jacent to the skin level followed by an open-air and hands-off policy of after- 
care are discussed. Complete hemostasis is assured. A decreased incidence of 
cord stump infections was found, aiding in the elimination of the cord as a 
focus for staphylococeal and other infections. A possibly lessened incidence 
of umbilical herniation was observed and warrants further study. 


We wish to thank the nursery staff and especially Mrs. Mercedes A. Hagberg of the 
Raymondville Memorial Hospital for their valuable assistance. 
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AMENORRHEA AS A MANIFESTATION OF CHRONIC 
LIVER DISEASE 


PauL GREEN, M.D., F.R.C.P.(C), St. Bontrace, AND 
Leon Rustin, M.D., M.R.C.O.G., WINNIPEG, MANITOBA 


(From the Department of Medicine, St. Boniface Hospital, and the Department of Obstetrics 
and Gynecology, Winnipeg General Hospital ) 


HRONIC liver disease as a cause of amenorrhea receives little recognition 

in standard textbooks of gynecology. The probable explanation for this 
is that in most eases of chronic liver disease other manifestations such as 
jaundice or ascites are so prominent that amenorrhea is, by comparison, a 
trivial complaint. These patients promptly come under the jurisdiction of the 
internist rather than the gynecologist. In some cases, however, amenorrhea 
is the presenting complaint and may bring the patient to the attention of the 
gynecologist, who may not seriously consider chronic liver disease in his 
differential diagnosis. 


Eighteen ‘cases of amenorrhea associated with chronic liver disease form 
the basis of this report. Four additional patients with premature menopause 
were not included. The ages of these patients varied from 17 to 40. The 
diagnosis of chronic liver disease was based on clinical, laboratory, and biopsy 
findings. These cases are summarized in Table I. 


Three of these cases are presented below in detail : 


CasE 1.—G. F. This patient was previously in good health, with menarche at age 12 
and regular menstrual periods. In November, 1950, her employer developed jaundice, which 
was diagnosed as due to infectious hepatitis. Two weeks later the patient developed ano- 
rexia, vague abdominal pain, and, shortly afterward, jaundice. Because of persistence of 
the jaundice, she was admitted to hospital two weeks after the onset of her symptoms. 
Examination revealed a moderately obese young woman, with mild acne, and a tender liver 
edge palpable two fingerbreaths below the costal margin. Physical examination was other- 
wise noncontributory. Laboratory tests disclosed a prothrombin concentration of 50 per 
cent of normal; a serum gamma globulin level of 2.8 per cent; icterus index of 40 units; 
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TABLE I, SUMMARY OF CLINICAL HISTORY OF 18 PATIENTS WITH AMENORRHEA AND 
LIVER DISEASE 


CASE| PRESENTING 


-FLOCCULA- 


NO. | AGE SYMPTOMS ETIOLOGY | TION TESTS REMARKS 


1 21 Jaundice Infectious hepa- Positive Menarche at age 12. Normal pe 
titis riods until illness. Amenorrhe: 
until death 6 years after onset of 
infectious hepatitis as a result of 
burns. Postmortem revealed post 
necrotic cirrhosis of the liver 


Jaundice Infectious hepa- Positive Normal preceding menstrual history. 
titis Amenorrhea for 6 months after on 
set of illness. Six months of nor 
mal periods coincidental with re 
mission of disease, followed by in 
creasing jaundice and amenorrhea 
to the present time 


Amenorrhea Unknown Positive Menarche at 13. Normal periods to 
age 18. Irregular periods with 
bouts of amenorrhea to age 25. 
Persistent amenorrhea after 25. 
Laennee’s cirrhosis on liver biopsy. 
Died 5 years later in hepatic coma 


Jaundice Unknown Positive Menarche at age 11. Menstrual pe 
riods always irregular. Enlarged 
firm liver. Liver biopsy revealed 
portal cirrhosis 


g 
to age 32. Persistent amenorrhea 
since onset of disease 


Jaundice Unknown Positive Menarche at age 12. Normal periods 


Amenorrhea Infectious hepa- Positive Previous menstrual history normal. 
titis Amenorrhea for 3 years followed 
by oligomenorrhea to the present 

time 


Dyspepsia Unknown? Positive Previous menstrual history normal. 
Infectious Periods became irregular one year 

hepatitis preceding admission. Followed by 

amenorrhea until death at age 38 


Jaundice Infectious hepa- Positive Menareche at age 13. After 2 men 
titis strual periods developed infectious 
hepatitis followed by permanent 
liver damage. No periods since on 
set of illness 


Jaundice Infectious hepa- Positive Menarche at age 14, Recurrent epi 
titis sodes of jaundice associated with 
amenorrhea, with oligomenorrhea 

between 


Amenorrhea Unknown Positive Previous menstrual history normal. 
Only 2 periods in the year preced 
ing attack of jaundice. Liver bi- 
opsy revealed portal cirrhosis 


Jaundice Infectious hepa- Positive Previous menstrual history normal. 
titis After infectious hepatitis (1952 
developed polymenorrhea. In 1953 
periods ceased. Amenorrhea to 
the present time. Liver biopsy re 
vealed portal fibrosis 
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TABLE I—CONT’D 


PRESENTING | FLOCCULA- 


CASE 


NO. ‘din SYMPTOMS ETIOLOGY TION TESTS REMARKS 


12 17 Jaundice Unknown Positive Jaundice in 1947. Liver biopsy re- 
port: ‘‘Chronic hepatitis.’’? Pro- 
gression of disease and death in 
1950. Amenorrhea since onset of 
disease 


Amenorrhea Alcoholism Positive Amenorrhea for 5 months prior to 
admission. Liver biopsy revealed 
portal cirrhosis 


Jaundice Infectious hepa- Positive Admitted to hospital in 1951 with 
titis jaundice. No further menstrual 

periods. Died in 1952. Post- 

mortem disclosed subacute yellow 

atrophy of the liver; a hemor- 

rhagic corpus luteum was present 


Amenorrhea Unknown Positive Previous menstrual history normal. 
Presented herself with 2 months’ 
amenorrhea. Diagnosis subacute 
hepatitis. Periods returned to nor- 
mal coincidentally with improve- 
ment in elinical condition 


Jaundice Infestious hepa- Positive Developed infectious hepatitis. Sub- 
titis clinical jaundice and amenorrhea 
persisted for 2 years 


Arthralgia Disseminated Positive Menstrual periods became irregular 
lupus and ceased 6 months prior to ad- 
erythematosus mission to hospital. Liver and 

spleen palpable on admission 


Jaundice Alcoholism Positive Alcoholism, beginning at age 18. 
Liver biopsy revealed hepatic cir- 
rhosis. Menarche at 13 and normal 
menstrual history until 1953 when 
hbeeame irregular and seanty fol- 
lowed by amenorrhea. Died in 
coma. Postmortem revealed Laen- 
nee’s cirrhosis of the liver, normal 
ovaries, moderately atrophic endo- 
metrium 


eephalin-cholesterol flocculation of 4 plus; thymol turbidity 14 units, and thymol floccula- 
tion 4 plus. During a 3 weeks’ period in hospital the degree of jaundice decreased but did 
not clear entirely and she was sent home for convalescence. She had complete amenorrhea 
until March, 1955. Between 1950 and 1955 her elinical condition varied little; clinical 
evidence of jaundice disappeared, but the serum bilirubin was always slightly elevated 
and flocculation tests were always strongly positive. She developed hemorrhoids which 
proved troublesome, and bled enough to produce iron-deficiency anemia, These were 
surgically removed in March, 1953, uneventfully. Physical examination at this time was 
little different from that on her first admission, except for the notation of breast atrophy. 
Pelvic examination was recorded as normal. 


In March, 1954, she was admitted because of hematuria. The clinical findings were 
as before. The prothrombin concentration was 50 per cent. Investigation of the urinary 
tract did not reveal any local cause for hematuria, and it disappeared spontaneously. 

In March, 1955, she had a scanty menstrual flow for the first time since the onset 
of the jaundice. No further menstrual periods occurred, however. In June, 1956, the pa- 
tient accidentally set fire to her dress and sustained severe body burns, She became 
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comatose and died 10 days after admission to hospital. Postmortem examination revealed 
postnecrotic cirrhosis of the liver; the ovaries were normal in size, and follicles were dem- 
onstrated microscopically. No corpora lutea were present. The breasts were normal, the 
uterus not unusual, and the endometrium follicular in type. 


Case 2.—V. R. This young woman had begun to menstruate at the age of 13, but she 
had had only two menstrual periods when she developed jaundice in December, 1953, at the 
age of 14, which was considered to be due to infectious hepatitis. She was kept in bed at 
home for 3 weeks, but because of failure to improve she was admitted to hospital in January, 
1954. At this time it was noted that she had moderate clinical jaundice, and facial acne. On 
further bed rest the jaundice disappeared and she felt well, although spider nevi appeared on 
the back and chest. In January, 1955, she was admitted to hospital in hepatic coma, very 
jaundiced, and with massive ascites. Flocculation tests were all strongly positive, as they 
were at first admission. She was treated with a low-protein, high-calorie, high-carbonate diet 
and cortisone, and her condition improved remarkably. She was discharged 6 weeks later with 
slight jaundice only. She was last seen in March, 1956, with slight jaundice, acne, some 
ascites. She had had no further menstrual periods since the onset of her illness. 


Case 3.—S. H. This 24-year-old woman was admitted to hospital with jaundice in 
April, 1957. She had been an alcoholic since she was 18. Three previous admissions were 
recorded: 1953, 1955, and 1956, with jaundice, and on two occasions with peripheral 
neuritis as well. Following the first two admissions marked improvement had occurred 
and the patient was discharged in reasonable health. During the last admission, however, 
the jaundice did not clear, and she had ascites and ankle edema that improved but was 
still present on discharge. Liver biopsy had established the diagnosis of hepatic cirrhosis 
on histological grounds. Her menstrual periods were regular and normal in all respects 
from menarche at age 13 until 1953, when they became irregular and were scanty and at 
long intervals, tending to follow the course of her clinical condition, However, she had 
not menstruated since her last discharge from hospital 9 months before. She did poorly 
on this admission, ascites persisted, and she was frequently comatose until her death. Post 
mortem revealed Laennec’s cirrhosis of the liver, normal ovaries, moderately atrophic 
endometrium. 


Comment 


Oligomenorrhea or amenorrhea has been noted by several observers as a 
manifestation of acute and chronic liver disease. In infectious hepatitis “com- 
plete amenorrhea becomes established during the disease and may persist for 
many months.’’** Patek’ found that a return to a normal menstrual cycle was a 
sign of recovery of liver function in chronic liver disease. He notes other 
reports of amenorrhea associated with chronic liver disease. In Eppinger’s” 
series 25 per cent had scanty, irregular menstrual periods as an early symptom 
of liver disexse, and in Rolleston’s** series metrorrhagia was an early symptom 
followed later by amenorrhea. Armas-Cruz? noted amenorrhea in 59 per cent 
of women of menstruating age with chronic liver disease, and similar findings 
are recorded by Bearn and associates,* 15 of whose 23 patients had amenorrhea 
prior to or coincidentally with the onset of other symptoms. Lloyd and 
Williams” found that 50 per cent of their patients, and Ratnoff and Patek" 
40 per cent of theirs, had amenorrhea. 


In most of these reports the presence of liver disease has been apparent 
on clinical examination of the patients. Others have noted cases in which 
amenorrhea was the presenting complaint and liver disease was not shown 
clinically at the time. Kunkel and Labby’ describe the history of a 19-year- 
old girl who presented with amenorrhea 3 years after an attack of infectious 
hepatitis, and who was found to have chronic hepatic cirrhosis. In this case 
administration of estrogen produced severe jaundice. Bearn® also noticed 
that exacerbations of jaundice were produced by estrogen administration 
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in these cases, as did Ratnoff and Patek.’* Long and Simmons reported 2 
cases with amenorrhea as the presenting symptom and without jaundice. Es- 
trogen administration was followed by a fatal exacerbation in one ease. 


Our experience, as reported here, is similar to these. The apparent etiol- 
ogy of the liver disease in these cases has been mixed (Table I). In many 
the diagnosis of acute infectious hepatitis has been initially justified by the 
clinical course and the history of contact with known eases of this disease. 
In other cases alcoholism appeared to be a factor, and in others no known 
agents could be indicated. MacKay and his co-workers'* found that the LE 
(lupus) cell phenomenon could be demonstrated in their series of cases of jaun- 
dice and amenorrhea and suggested the term ‘‘lupoid hepatitis’’ for this group. 
Arthritic pain was a feature in these cases. From our own group possibly 
one case was an example of this type. Bongiovanni and Eisenmenger*® re- 
ported amenorrhea, hirsutism, acne, and obesity in 4 women, associated with 
a high urinary excretion of 17-ketosteroids. These steroids were not esti- 
mated in our series, and while obesity and acne were not uncommon, hir- 
sutism was not recorded as a salient feature in any. Hyperglobulinemia has 
also been noted in women with chronic liver disease and amenorrhea® and was 
present in some of the eases in this report. 


Why amenorrhea develops in these patients is not clear. An apparent 
relationship between estrogen and severity of the liver disorder has been 
suggested. Exacerbation of jaundice by administration of estrogens has been 
mentioned above. In the rare case of pregnancy in a woman with cirrhosis of 
the liver there is exacerbation of the jaundice** and this might be an estrogen 
effect. Infectious hepatitis has a greater mortality rate during the third 
trimester of pregnancy and a greater tendency to produce chronic hepatic 


disease.” * In some epidemics of infectious hepatitis, however, the highest mor- 
tality rate has been in postmenopausal women.’® Taurog and associates”? 
showed that estrogens affect the turnover of phospholipids in the liver and 
Allen! has demonstrated that the division and development of liver cells is 


apparently affected by estrogens. A similar situation is found during preg- 
naney.® 


The effect of the liver on estrogens has been reviewed by Lloyd and Wil- 
liams?? and by Spellberg.”° In males, such feminizing signs as gynecomastia, 
testicular atrophy, and loss of body hair suggests a possible increase in estro- 
gen activity. . Spellberg,** however, claims that pectoral alopecia is present 
before the liver disease in males, and feels that an underlying constitutional 
difference in males determines those who may develop chronic liver disease. 
Estrolipoprotein synthesis occurs in the liver and this reserve of free estrogen 
may be affected in chronic liver disease without alteration in the amount of 
estrogen produced, for the excretion of estrogens and gonadotropins is ap- 
parently low in chronic liver disease.*° It is not usual to find evidence of hy- 
perestrinism in women with chronic liver disease. Breasts tend to be atrophic 
(although cystic mastitis has been attributed to chronic liver disease’*), and 
uterine mucosa may be atrophic or follicular in type.’* Actually, the patho- 
logical and endocrine findings are similar to those in anorexia nervosa.* In 
chronic liver disease, however, caloric intake is usually adequate and as a 
rule these patients appear well nourished. Thus, no explanation can be of- 
fered that satisfactorily accounts for the amenorrhea in this situation. 


In all of the cases reported here, flocculation screening tests for the pres- 
ence of liver diseases were strongly positive, so that even in the few cases 
where liver disease was not obvious, if suspicion had been awakened, these 
tests would have strongly suggested the probable role of liver disease in the 
production of the amenorrhea. 
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Summary and Conclusion 


Eighteen cases are reported in which amenorrhea was a symptom of 
chronic liver disease and was in some cases the presenting symptom, The 
simple flocculation tests used as screening tests for the presence of active 
hepatic disease were positive in all cases. The apparent etiological factors 
responsible for the chronic liver disease included infectious hepatitis, alco- 
holie cirrhosis, and lupoid hepatitis. 
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SEROTONIN AND THE MENOPAUSAL FLUSH* 


Rosert A. Munsicx, M.D.,** New York, N. Y. 


(From the Department of Pharmacology, College of Physicians and Surgeons, Columbia 
University) 


INCE Glaevecke’s* suggestion in 1889 that the hot flush of the menopause 

is probably due to an imbalance of the autonomic nervous system, there 
has been considerable controversy concerning the actual mechanism of the 
flush and the etiology of the autonomic imbalanee if it exists. A review of the 
literature indicates that an adequate experimentally proved explanation of 
the menopausal vasomotor phenomena has not as yet been given. 


In view of the striking flushes seen in patients with the malignant car- 
cinoid syndrome and the absence of a study of serotonin metabolism in meno- 
pausal women as a group, it seemed worth while to investigate the possibility 
that serotonin, 5-hydroxytryptamine (5-HT), might be the mediator of the 
hot flush. The reader is referred to the articles of Sjoerdsma and associ- 
ates’ * concerning aspects of the malignant carcinoid syndrome, and to the 
reviews of Page® and Erspamer? regarding the physiologic and pharmacologic 
actions of 5-HT and its metabolites. Thorson® has deseribed in detail the 
hemodynamie changes which occur in the eareinoid flush. 

Since it has been demonstrated that 5-hydroxyindoleacetie acid (5-HIAA) 
is one of the principal metabolites of 5-HT,’ and because the excretion of 
5-HIAA roughly parallels the severity and frequency of flushes in patients with 
the malignant carcinoid syndrome,’ the 24 hour urinary excretion of 5-HIAA 
was the criterion used to test the possibility of serotonin mediation of flushes 
in the menopause. 

Recent reports of large quantities of 5-HT in bananas" and of increased 
5-HIAA exeretion after ingestion of bananas’ '! prompted the author to con- 
firm these findings. Recovery and stability experiments and the exeretion 
of 5-HIAA in one patient with the malignant carcinoid syndrome will also 
be reported. 


Materials and Methods 


Assays for urinary 5-HIAA were performed by the method of Udenfriend 
and associates.*° Pure 5-HIAA was used as a standard in all experiments. All 
determinations were performed in duplicate. 

*This investigation was supported by a research grant (H-1788) from the National 
Heart Institute of the National Institutes of Health, U. S. Public Health Service. 

**Josiah Macy, Jr., Foundation Fellow, Department of Obstetrics and Gynecology, as- 
signed to the Department of Pharmacology. 
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Urine was collected from nonhospitalized patients in 1 L., wide-mouthed, 
polyethylene bottles containing 50 ml. of 2N hydrochloric acid. The bottles 
were kept in waxed, brown-paper bags for protection from light and were 
refrigerated at all times. All urine collections were 24 hour specimens 
(8 am. to 8 a.m.). Patients were instructed not to take drugs containing 
acetanilid or its derivatives, and bananas were always excluded from the diet 
for at least 24 hours prior to urine collections. Assays were usually performed 
on the day the collection period ended, and in no instance did more than 72 
hours elapse between the end of collection and the determination. 

The menopausal patients were all surgically castrated, but one had had 
mild hot flushes during the year prior to operation. Each was judged to have 
moderate to severe flushes. Following an initial 5-HIAA assay, the patients 
received diethylstilbestrol, 0.5 mg. daily, for 2 weeks, when another assay was 
performed. In all cases the flushes were relieved or markedly diminished in 
severity and frequency. 5-HIAA assays were also performed on the urine of 
5 normally menstruating women without vasomotor symptoms. 

In one experiment, the author ate no bananas for 2 days, ate one banana 
at 8 A.M. and one at 1 p.m. on the third day, and ate none on the fourth and fifth 
days of collection. 


Results 


A. Recovery Experiments.—Recovery of a known amount of 5-HIAA from 
normal urine was performed in 16 instances on 6 different urines. The results 
are shown in Table Il. The mean recovery was 74.0 + 2.2 per cent (S.E.). Al- 
though Udenfriend and co-workers’’ claimed a mean recovery of 85 per cent, 
they were computing percentage expected total value (e.g., the recovery in the 
first example of Table I was 62 per cent. The percentage expected total value is 


Found 0.15 
—— x 100, 75 per cent). Recomputat ir 
Endogenous + Added oF 0.20 


data by the method used in Table I, gave a mean percentage recovery of 
74.1 + 2.3 per cent (S.E.). There is no significant difference between the two 


85 
means. Factoring their normal values af 2-8 mg. per 24 hours by 74 * 100, the 


normal range then becomes 2.5-9.2 mg. per 24 hours. 


TABLE I. PERCENTAGE RECOVERY OF 5-HIAA FROM URINE 
(All results in wmoles/6 ml.) 


3 | 
RECOVERY 

| FOUND— 
ENDOGENOUS FOUND | ENDOGENOUS 
0.074 0.15 0.08 62 
0.074 0.29 0.22 85 
0.076 0.41 85 
0.076 0.46 72 
0.099 ().29 lf 73 
0.099 0.53 0.49 ba 74 
0.057 0.13 0.15 69 
0.057 0.53 0.43 . 70 
0.057 0.79 0.61 55 70 
0.090 0.13 69 
0.090 0.084 60 
0.090 0.11 64 
0.072 0.21 81 
0.072 0.13 85 
0.072 0.096 83 
0.072 0.084 83 


Mean recovery 74.0 + 2.2% (S.E.) 


+ 
(=> x 100) 
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These investigators stated that losses during the extraction are due in 
part to salting out by urinary solutes of some 5-HIAA into chloroform. The 
author agrees on the basis of three findings. The first is a 44 per cent loss of 
5-HIAA from aqueous solution when an excess of sodium chloride was added 
prior to the chloroform extraction, compared to a 100 per cent recovery in the 
presence of the same amount of sodium chloride but with omission of the 
chloroform extraction. The second is the finding of 89, 105, 104, and 110 
per cent recoveries from urine which was diluted 1 part with 4 parts water. 
The third confirmatory finding is the comparison of 24 hour urine volume, in- 
eluding the amount of 2N HCl diluent added, with milligrams of 5-HIAA per 
24 hours. In 19 separate urines of 11 normal individuals, the correlation eo- 
efficient was 0.7, P = < 0.01 (Fig. 1). 


Generally, then, the greater the 24 hour urine volume, the lower will be 
the solute concentration, and the greater will be the recovery. The employ- 
ment of a mean recovery factor of 100/74 will give accurate mean values for 
5-HIAA excretion, but for individual urines the figure is meaningless, and 
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Fig. 1.—Correlation of urine volume with 5-HIAA recovery from urine. 


recovery experiments should be performed on each urine specimen if accurate 
quantitative results are desired. Despite this criticism, all results expressed 


as milligrams of 5-HIAA per 24 hours have been corrected by the — recov- 


74 
ery factor, unless otherwise stated. 


B. Stability—In a single experiment, the urine of G. M. was assayed on 
the day of collection and again 3 and 9 days later. The urine was collected and 
stored as previously described. Values for micrograms of 5-HIAA per 6 ml. 
were respectively 17.2, 18.2, and 20.3; in terms of optical density, the figures 
were 0.141, 0.146, and 0.141, respectively. The discrepancies between optical 
density and micrograms per 6 ml. are probably due to small errors in weighing 
of the 5-HIAA standard and unavoidable differences in extraction of stand- 
ard and of unknown. 


C. Banana Ingestion.—The effect of banana ingestion on 5-HIAA excretion 
was as follows: on the first 2 control days, 5-HIAA excretion was 5.8 and 5.9 
mg. per 24 hours, respectively; during the 24 hour period in which 2 bananas 
were eaten, the excretion rose to 12.0 mg. per 24 hours; the excretion on the fol- 
lowing 2 control days was 5.9 and 5.5 mg. per 24 hours, respectively. If 
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one assumes that the total 5-HT content of the 2 bananas was about 8.0 
mg.,"' and that the ingested 5-HT was entirely converted to 5-HIAA, then 
about 70 per cent of the ingested 5-HT was recovered from the urine as 
5-HIAA in the same 24 hour collection period. 


D. Menopausal Patients —5-HIAA exeretion in menopausal and normal 
women is shown in Table II. There is no significant difference in 5-HIAA 
excretion between the menopausal flushing group and the normal group; 
likewise, estrogen inhibition of flushes did not affeet 5-HIAA exeretion. 


TABLE II. URINARY EXCRETION OF 5-HIAA IN MILLIGRAMS PER 24 HouRS IN MENOPAUSAI 
AND NORMAL WOMEN 


MENOPAUSAL NORMAL 

PATIENT NO ESTROGEN | ESTROGEN PATIENT 
G. M. 5. 5.3 
H. W. é 4.6 
I. W. § 6.4 
We 
5.4 


| NO ESTROGEN 


E. Malignant Carcinoid Syndrome.—The 5-HIAA exeretion of a patient 
with the malignant carcinoid syndrome was 384 mg. per 24 hours; no recovery 
factor was used in this determination since the urine was diluted 1 part with 
49 parts of water for the assay, causing an unmeasured but highly probable 
recovery of 100 per cent. 

Comment 


Though the extraction of 5-HIAA from urine by the method of Udenfriend 
and associates is, with the exception of acetanilid and its derivatives, prob- 
ably specific, the method has two serious shortcomings. One is the mean re- 
covery of only 74 per cent of 5-HIAA from urine, and the second is the 
variability of this recovery factor dependent to a considerable extent on 
urinary solute concentration. Although several modifications of the assay 
have been proposed, that of Macfarlane and eco-workers* appears especially 
worth while. If their results can be confirmed, this modification might become 
practical for a hospital’s routine laboratory. 

A stability study indicates that when urine is refrigerated, protected 
from light, and maintained at a pH of 2-3 there is no loss of 5-HIAA over a 
9 day period. No toluene was used as a preservative, nor does it seem neces- 
sary. Concentrated hydrochloric acid, advocated as an acidifying agent by 
Scandrett,® was not used in this study because of its danger, especially when 
provided to nonhospitalized patients. 

In one experiment ingestion of bananas caused a marked increase in 
5-HIAA exeretion for that 24 hour period, with a return to the previous base 
line during the ensuing 24 hours. This study indicates that testing for 
endogenous 5-HIAA excretion is undoubtedly safe if the beginning of the 
collection period is delayed 24 hours following banana eating. 

The absence of a significant difference in 5-HIAA exeretion between nor- 
mal women and women with menopausal hot flushes, and the finding of no 
significant alteration in 5-HIAA excretion in the latter group hefore as against 


5O 
4.3 
3.9 
2.7 
1.7 


noe ley SEROTONIN AND MENOPAUSAL FLUSH 

after estrogen inhibition of flushes, are strong evidence against the implica- 
tion of serotonin in menopausal vasomotor phenomena. Just as important 
to the clinician with whom the responsibility lies for the differentiation of the 
menopause from the malignant carcinoid syndrome, an inerease in 5-HIAA 


exeretion above normal is now known not to occur in the menopausal syn- 
drome. 


Summary and Conclusions 


1. 5-Hydroxyindoleacetie acid (5-HIAA) exeretion is not increased in 
the menopausal syndrome. 


2. In the opinion of the author, the reported findings are strong evidence 
against any part played by serotonin in the menopausal flush. 


3. The effects of banana feeding on 5-HIAA exeretion are confirmed. 
Information relevant to the duration of elevated 5-HIAA excretion after eat- 
ing bananas has been reported. 


4. Some significant findings regarding the recovery of 5-HIAA from urine 
are reported and discussed. 


The author wishes to express his appreciation to Prof, H. B. van Dyke for his kind 
criticism and suggestions, to the house staff and attending staff of the Sloane Hospital for 
Women for their cooperation in obtaining the menopausal patients and to these patients 
whose personal interest and cooperation were so gratifying. 


Appreciation is also expressed to D. A. Shepherd of the Upjohn Company for the 
sample of pure 5-hydroxyindoleacetiec acid. 
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A NEW EXERCISE FOR DYSMENORRHEA 


Leis J. Gotus, M.D., PHILADELPHIA, Pa. 
(From the Department of Obstetrics and Gynecology, Jefferson Medical College) 


ents exercises have been utilized for the treatment of the symptom 
complex of dysmenorrhea. The Billig and Mosher? exercises are the most 
frequently advocated. Constant supervision of the dysmenorrheic patient 
is required to insure the correct performance of the Billig exercise ; a minimum 
of 36 inches of wall space is required for each participant. The Mosher exer- 
cise requires more time and more floor space; in addition the exercises cannot 
be performed in street clothes. 

In a recent study* comparable results were obtained with both the Billig 
and the Mosher exercises. It occurred to us therefore that almost any regime 
which stresses systematic twisting and bending of the trunk might prove 
equally effective since these are the essential movements of both the Billig 


and Mosher. We have devised a new set of exercises which requires a mini- 
mum amount of time and space, can be incorporated into the regular school 
program, and does not require constant observation. It is the purpose of this 
paper to present the results of a preliminary study of this new exercise in 
comparison with the older ones. 


Method of Study 


The exercises utilized in this study are divided into two components: 
trunk twisting and bending; and trunk extension with backward leg raising. 
At first both positions are performed four times on each side as a unit; the 
unit is repeated three times daily. Gradually the number of exercises on each 
side is increased until a unit consists of ten. The exercises are performed in 
the following manner : 


1. In a standing position with arms raised sideward at shoulder height, 
the trunk is turned to the left. The knees are kept straight while the girl, 
twisting and bending the trunk, touches her left foot with her right hand. 
An attempt is made to reach around the outer side of the opposite foot until 
she ean touch the heel of that foot (Fig. 1). 

2. In standing position with arms at the sides, feet parallel and a few 
inches apart, the girl swings her arms forward and upward, simultaneously 
raising the left leg vigorously backward (Fig. 2). 

From mid-September, 1956, to mid-June, 1957, 141 dysmenorrheic girls 
from two Philadelphia Public High Schools were given the new set of exer- 
cises. The girls ranged in age from 14 to 18 years. One physical education 
teacher in each school assisted each girl in filling out the preliminary question- 
naires and kept monthly records stating whether the dysmenorrhea was 
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‘‘eured,’’ improved, unchanged, or worse following the employment of the ex- 
ereises. A gir' was considered ‘‘cured’’ only if she was free of pain for at 
least the last three menstrual periods. In addition, data were available for 
608 dysmenorrheiec girls from the same schools who had performed the Billig 
or Mosher exercises.* 


TABLE I. COMPARISON OF BILLIG OR MOSHER EXERCISES AND NEW EXERCISE IN THE TREAT- 
MENT OF DYSMENORRHEA 


NO. OF GIRLS RESULT 


| 
| 
| 


WITH “CURED” IMPROVED | UNCHANGED WORSE 
| DYSMENORRHEA (%) (%) (%) (%) 


School A.— 
Billig or Mosher 388 
New exercise 62 

School B.— 

Billig or Mosher 292 

New exercise 79 


Fig. 1.—First component of new exercise for dysmenorrhea. Initially, the exercise is performed 
four times on each side three times daily. This is increased to ten times three times daily. 


Results 


The results after the new exercises as well as previous results after the 
Billig-or Mosher are presented in Table I for each of the schools. It is ap- 
parent that no real differences of results are discernible. In School A, ‘91 per 


27 64 7 2 
32 60 5 3 
19 60 19 2 
15 61 18 6 
> 
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cent were ‘‘cured’’ or improved with the Billig or Mosher; 92 per cent were 
‘‘eured’’ or improved after the new exercises. The corresponding figures in 
School B were 79 per cent and 76 per cent. 


Comment 


The role of exercises in the relief of dysmenorrhea has been noted in the 
literature by Bell and Parsons,* Haman,°* Dick, Billig, and Macy,® and Golub 
and associates.* The general consensus is that specific exercises are of value. 


Fig. 2.—Second component of new exercise for dysmenorrhea. This portion of the exercise is 
performed bilaterally and the same number of times as the first component, 


On the basis of this admittedly limited study, the results following the use of 
the new exercises seem to be about the same as with the Billig or the Mosher. 
The new exercises, however, have the distinct advantage of requiring no wall 
space and very little floor space. They can be performed in street clothes with 
little or no supervision. Because of their simplicity the exercises can easily 
be ineorporated into a school physical education program. 


Summary 


1. A new therapeutic exercise for dysmenorrhea has been described. It 
consists of two components: (a) trunk twisting and bending, and (b) trunk 
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extension with backward leg raising. This new exercise is much simpler to 
perform, requires little or no supervision, and could easily be incorporated into 
routine gymnastie activities. 


2. A comparison of results in dysmenorrheie high school girls treated by 
Billig or Mosher exercises and those treated by a new exercise shows the 
latter to be equally as effective as the Billig or Mosher. 


I wish to thank the following persons of the School District of Philadelphia: Mr. 
Grover W. Mueller, Director of Physical Education; Miss Josephine Christaldi, Supervisor 
of Remedial Physical Education; Mrs. Marion D. Schenley and Mrs. Edith H. Luck, 
teachers of physical education, for their help in formulating and supervising the exercises; 
and Miss Harriet Rubin for clerical assistance. 

Gratitude is also expressed to Dr. Hyman Menduke and Dr. Warren R. Lang of Jeffer- 
son Medical College for their advice in the preparation of this report. 
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FURTHER OBSERVATIONS ON THE BEHAVIOR OF HUMAN 
ENDOMETRIAL CELLS IN TISSUE CULTURE*+ 


GeorcE N. Papanico.aou, M.D., AND FrRANcEs V. Mapopt, B.A., 
New York, N. Y. 


(From the Papanicolaou Research Laboratory, Department of Anatomy, Cornell University 
Medical College) 


N A paper read at the Fifth Annual Meeting of the Inter-Society Cytology 

Council, and published in the 1957 Transactions of the Council' and in the 
September, 1958, issue of the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOL- 
oGy,? we reported some of our observations on the behavior of human 
endometrial cells in tissue cultures. Since then, we have been able to aceumu- 
late more data, which we are presenting here in the hope that they may 
contribute toward a better understanding and a more plausible interpretation 
of the intricate manifestations and activities exhibited by living endometrial 
tissue fragments and cells when they are dissociated from their natural environ- 
ment. 


The original problem which led to the initiation of these investigative 
studies was the apparent ability of endometrial cells, exfoliating during the 
late menstrual and early proliferative stages of the menstrual eyele, to differ- 
entiate into free phagocytes*® (Figs. 1 to 4). This phenomenon is apparently 
designed to provide phagocytic elements for the purpose of cleansing the 
uterine cavity and the cervical canal of the detritus accumulated during the 
exfoliative phase of each menstrual cycle or during the postpartum period. 


The ability of endometrial cells or, to be more exact, of cells emanating 
from endometrial explants to perform a phagocytic action has been more clearly 
substantiated by observations in tissue cultures, particularly in those which 
have been purposely contaminated with bacteria or spores of Monilia. The close 
relationship and resemblance of the many phagocytic cells appearing within 
the culture after such a contamination to cells emanating from the endometrial 
explant were, in most instances, quite apparent; yet no direct evidence of their 
origin could be obtained that would be fully convincing. Due to the fact that 
during the fixation and staining of the cultures many of the cells and cell 
clusters growing out of the explants become easily detached and lost, the 
preservation of an intact pattern in fixed and stained cultures is a rather in- 
frequent occurrence, 


*This work was aided by a grant from the American Cancer Society, New York, N. Y 
7Presented at the Sixth Annual Meeting of the Inter-Society Cytology Council, New 
York, N. Y., Nov. 13, 1958. 
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In a more recent survey of our material, however, we have been able to 
select a number of cultures which, because of their better preservation, pro- 
vided more convincing evidence that endometrial cells moving out of the 
explant, stromal as well as epithelial, may assume a phagocytic function 
comparable to that of the free histiocytes. Two types of endometrial phagocytes 
could thus be identified: one arising from stromal cellular elements and the 
other from cells of the epithelial lining covering certain areas of the explant. 
The former were generally smaller and showed great resemblance to the macro- 
phages seen in acute inflammatory conditions, while the latter were distinctly 
larger and had greater similarity to the histiocytes observed in the various 
body fluids. The small endometrial phagocytes were more frequently seen in 
eultures experimentally contaminated with bacteria, whereas the epithelial 


Figs. 1 to 3.—Endometrial cell cluster showing differentiation of its peripheral cells into 
‘ree phagocytic elements. Note ingestion of degenerating inflammatory cells. Vaginal smear ; 
seventh day of the menstrual cycle. (Fig. 1, 300; Figs. 2 and 3, X600.) 

Fig. 4.—Profusion of histiocytes differentiating from exfoliated endometrial cell clusters 
exodus stage). Vaginal smear eighth day of the menstrual cycle. (X160.) 
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phagocytes were found to predominate in cultures containing cellular detritus 
resulting from the presence of an endometrial infection or, in some instances, 
from contamination with Monilia (Figs. 5 to 27). 

The significance and extent of the selectivity exhibited by the stromal and 
epithelial endometrial cells in their phagocytie action, as indicated in om 
cultures, need further clarification and are now being subjected to a mor 


Fig. 5.—Endometrial tissue culture purposely contaminated with bacteria; fourteent! 
day of the menstrual cycle. Demons.rates outflow of stromal cells directed toward arAare 
where aggregations of bacteria can be seen. ( X45.) 

Fig. 6.—Similar phenomenon observed in another contaminated culture on the ty 
ninth day of the cycle. (x100.) 

= Figs. 7 and 8.—Bacterial aggregate and group of phagocytic cells of apparently : 
origin filled with bacteria. Both figures are from the culture illustrated in Fig. 6. 


nt) 


intensive investigation. It may, however, be stated here that such a selec 
if definitely established by the observations of other investigators, do 
necessarily need to be considered as a specific or exclusive distinguishing f 
of each of these 2 endometrial cell types. There have been, in fact, a few 
in our series in which bacteria have been observed within cells of appa 
epithelial origin, and a few cases of Monilia engulfed by smaller phag 
cells of presumably stromal derivation. Furthermore, polymorphonucles 


N 
D 
“ 
4 
t 
no 
Cul 
> 
nt! 
an 4 


Volume 78 BEHAVIOR OF ENDOMETRIAL CELLS IN TISSUE CULTURE 159 


Number | 


mononuclear leukocytes, which are not uncommon in tissue cultures, also con- 
tribute to the disposition of bacteria, spores of Monilia, cellular detritus, and 
degenerating erythrocytes or other small cells. 

In an organ such as the uterus, which must, necessarily, preserve at all 
times its sterile status, the capability of both the stromal and epithelial com- 
ponents of the endometrium to differentiate into cells performing a phagocytic 


W 


Figs. 9 to 11.—Endometrial tissue culture from another case illustrating fingerlike pro- 
‘ction of stromal cells directed toward the area occupied by bacteria purposely introduced 
nto the tissue culture; twenty-fourth day of the cycle. (Fig. 9, x35; Fig. 10, x100; Fig. 
1, x600.) 


Fig. 12.—Two cells apparently of stromal origin from case illustrated in Figs. 9 to 11 
hagocytosing bacteria. (x600.) 


ction might be interpreted as a very useful adaptation. There are many who 
vill probably be inclined to question the validity of the view that endometrial 
ells, particularly those of the epithelial type may, at a stage preceding their 
unetional differentiation, possess the ability to assume a phagocytic function. 
‘me basic point to be considered in this regard is the fact that the endometrial 
iucosa, including both its stromal and epithelial components, is of mesodermal 
origin, 
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Figs. 13-18.—For legends see opposite page. 
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Figs. 19 to 21A.—Another tissue culture explant from the case illustrated in Figs. 13 to 
18 showing phagocytosis of Monilia spores by outgrowing epi _helial cells. (Fie. 13, 
Wig. 20, X300; Fig. 214A, 600.) 

Fig. 21B.—Malignant cells from a case of adenocarcinoma of the endometrium ingest- 
ing Monilia spores purposely introduced in a tissue culture. The phagocytic action of adeno- 
carcinoma cells has also been described in our previous paper.2? (x600.) 


Figs. 13 to 18.—Endometrial tissue culture purposely contaminated with Monilia dem- 
mstrating the phagocytic action of endometrial epithelial cells flowing out of 2 fragmented 
ndometrial glands; twenty-second day of the cycle. 

Fig. 13.—Note the clear zone formed around the explant. Several sporulating mycelia 
an be seen outside the zone. ( X45.) 

Figs. 14 and 15.—Higher magnification showing more distinctly the flow of the epithelial 
ells out of one of the glands and the ingestion of the Monilia spores by the advancing cells. 
(Fig. 14, x100; Fig. 15, «300.) 

Fig. 16.—Apparent retreat of Monilia spores from the advancing epithelial cells. ( 300.) 

Fig. 17.—Mycelia from the area outside of the clear zone with well-preserved buds of 
Monilia spores. (<300.) 

Fig. 18.—Mycelium stripped of the Monilia spores by the surrounding epithelial cells. 
~300;) 
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igs. 22-27.—For legends see opposite page. 
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What might, however, be more difficult to reconcile with existing concepts 
is the evidence that a similar process of differentiation of epithelial cells into 
free phagocytes occurs in another organ, which is genetically linked to the 
ectoderm, the mammary gland. The phagocytic elements in question are the 
so-called foam cells, which are commonly found in human mammary secretion 
and in sections of the mammary gland, chiefly in the lumina of cystic or dilated 
duets. The origin and nature of these cells are still somewhat obscure. The 
fat droplets which are frequently present in their cytoplasm are considered by 
some as evidence of a secretory function, while others attribute them to 
a phagocytic action. The latter view is supported by the fact that foam cells 
found in smears of nipple discharge often contain ingested blood or de- 
generating erythrocytes and leukocytes. It is thus evident that some of these 
foam cells have phagocytic potentialities. 

The view that epithelial cells exfoliating from the ducts of the mammary 
gland possess the ability to differentiate into foam cells was expressed by 
-apanicolaou and Holmquist‘ in 1956 in an abstract published in the program 
of the Third Annual Meeting of the Inter-Society Cytology Council; and, more 
recently, in a paper on the exfoliative cytology of breast secretion by 
Papanicolaou, Holmquist, Bader, and Falk. The views expressed in these 
papers regarding this point are summarized in the following quotation: 
“Smears of nipple discharge may sometimes contain compact clusters of small 
duet epithelial cells . . . side by side with clusters of larger cells with a large 
amount of foamy cytoplasm ... which are, indeed, indistinguishable from the 
single foam cells that are usually present in profusion in such smears. In 
addition . . . there are sometimes clusters that appear to be in various stages of 
transition from the small epithelial type to the foam cell type. It seems likely 
that the free foam cells originate, at least in part, from dissociation of the cells 
of such clusters. ... The finding, in tissue sections, of cystic or dilated ducts 
lined by cells with abundant foamy cytoplasm is also suggestive of an epithelial 
origin of some of the so-called foam cells present in the secretion smears.” 

A direct proof of the epithelial origin of the foam cells was obtained only 
recently in the course of a mammary gland tissue culture study. The trans- 
formation of epithelial cells into cells of the foam cell type and their phagocytic 
action are illustrated in Figs. 28 to 31. 

Figs. 32 to 34 illustrate the same phenomenon in a living tissue culture 
from another patient at low, medium, and standard magnifications. The central 
core of epithelial cells and their gradual differentiation into foam cells stream- 
ing out of the cluster are quite clearly indicated. 

The above observations, if corroborated by subsequent investigations, will 
eall for a revision of some of the presently accepted concepts of the origin and 
nature of tissue phagocytes. They also provide evidence in support of the view 


Figs. 22 to 27.—Tissue culture explant demonstrating phagocytosis of degenerating in- 
flammatory cells by cells originating from the epithelial lining of the explant. Stage: pro- 
liferative, eighth day. 

Fig. 22.—Note epithelial cells growing out of the surface of the explant and extending 
over the outer border of a clear area within which there are small groups of cells of epithelial 
origin phagocytosing degenerating inflammatory cells. Some of these cells are shown in Fig. 
27 under higher magnification. ( x45.) 

Figs. 23 and 24.—Higher magnifications of an area of Fig. 22 indicated by one of the 
arrows, showing the site of origin of the outgrowing epithelial cells. (Fig. 23, x300; Fig. 
24, x600.) 

Figs. 25 and 26.—Higher magnifications of another area of Fig. 22, indicated by arrow, 
showing the spreading of epithelial cells along the periphery of the clear zone. (Fig. 25, 
<200; Fig. 26, 600.) 

Fig. 27.—Detached epithelial cells phagocytosing degenerating leukocytes within the clear 
area. Their similarity to the cells illustrated in Fig. 26 is apparent. This, as well as sev- 
eral other cases of this type, indicates that the spreading and the phagocytic action of the 
epithelial cells are somehow related to the formation of a typical clear zone. (X600.) 
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Figs. 28-31.—For legends see opposite page. 
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that a cell, in its undifferentiated state, is endowed with several potentialities 
for differentiation, the manifestation of which depends to a large measure on 
the cell’s environmental relationships. 

The marked differences in the structural characteristics and the growth 
pattern between stromal and epithelial cells, as shown in cultures of endometrial 


Figs. 32 to 34.—Sixteen hour living culture of normal breast tissue demonstrating a 
cluster of epithelial cells showing differentiation and dissemination of free foam cells. Note 
the compact epithelial core in Fig. 32. (Fig. 32, x100; Fig. 33, «300; Fig. 34, x600.) 


tissue explants, have been described and illustrated in our previous paper.’ 
When the explant contains only stromal cells, it often takes on a spherical 
form with its cells radiating in all directions (Fig. 35). Cells emanating from 
a stromal area tend to assume an elongated form and show a close resemblance 
to fibroblasts (Fig. 36). On the other hand, epithelial cells moving away from 


Figs. 28 and 29.—A 48 hour culture of breast tissue from a case diagnosed as chronic 
fibrocystic disease demonstrating a cluster of epithelial cells of the apocrine type, apparently , 
derived from the lining of a dilated or cystic duct. (Fig. 28, x300; Fig. 29, x600.) 

Figs. 30 and 31.—Area from a 72 hour tissue culture of the same case showing differ- 
entiation of epithelial cells of the same apocrine type into free foam cells phagocytosing 
erythrocytes purposely introduced into the culture. (Fig. 30, 300; Fig. 31, 600.) 
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an explant tend to become flattened and to form a sheet with a pavement-like 
pattern. As stated in our previous paper* most, if not all, of these cells are 
streaming out from the open ends of fragmented endometrial glands (Figs. 
37 and 38). 

This mass movement of cells, epithelial as well as stromal, away from the 
explant is commonly referred to as growth, yet it may, at the same time, signify 


37 


Figs. 35 and 36.—Endometrial tissue culture during proliferative phase exhibiting rich 
outgrowth of stromal cells. (Fig. 35, x100; Fig. 36, 300.) 

Figs. 37 and 38.—Endometrial tissue culture during proliferative phase exhibiting ex- 
trusion of epithelial cells from gland openings and their spreading in the form of a sheath. 
(Fig. 37, «100; Fig. 38, 300.) 


the manifestation of a positive chemotrophic reaction toward a more copious 
supply of nutrient medium, as well as a negative tropism or escape from a mass 
of densely grouped cells deprived of adequate nourishment. 

This type of diffused growth of normal stromal or epithelial cells, as 
illustrated in Figs. 35 to 38, has its counterpart in malignant cells derived from 
explants obtained from endometrial neoplasms of either stromal (Figs. 39 and 
40) or epithelial (Figs. 41 and 42) origin. A comparison of Figs..35 and 36 
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with 39 and 40 and of 37 and 38 with 41 and 42 shows the differences between 
the normal and the corresponding malignant cells of each type in comparable 
magnifications. 

Another type of growth stemming directly from the surface epithelium of 
the explant may also be encountered chiefly in tissue cultures exhibiting very 
active growth as often observed in cases of benign and malignant polypoid or 


Figs. 39 and 40.—Tissue culture of carcinosarcoma of the uterus showing outgrowth of 
sarcomatous cells. (Fig. 39, Fig. 40, x«300.) 

Figs. 41 and 42.—Tissue culture of adenocarcinoma of the endometrium showing out- 
growth of adenocarcinoma cells. (Fig. 41, 100; Fig. 42, «300.) 


papillary growths or, normally, during the proliferative phase. This type of 
direct epithelial growth is illustrated in Figs. 43 to 51 in corresponding 
magnifications. Figs. 52 and 53 show two small groups of vacuolated cells, one 
breaking away from a tissue culture explant of a benign endometrial polyp 
(Fig. 52) and the other from an explant of an adenocarcinoma of the 
endometrium (Fig. 53). A comparison between these 2 cell types, both illus- 
trated under the same magnification, shows distinct differences in their struc- 
tural characteristics, 
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Figs. 43-48.—For legends see opposite page. 
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Cells emanating from endometrial tissue culture explants exhibit varying 
degrees of growth activity. In our series, the highest growth potential was 
observed in specimens obtained from eases of neoplastic disease, both benign 
and malignant. It is, however, evident that, although the potentiality for 
growth is very high in both groups, only cells originating from malignant neo- 
plasms possess the innate tendeney to develop extreme structural nuclear as well 
as cytoplasmic abnormalities. A sharp line should thus be drawn between the 
potentiality for growth and that for malignant transformation, as is clearly 
indicated by the difference in the morphologic characteristics and the behavior 
of cells from each of these two groups. 

By stressing the importance of genetic factors inherent in each individual 
cell, we did not intend to underrate the significance of environmental factors, 
more specifically with regard to their influence in determining and directing 
the eell’s migratory course. As an example of this we may cite the behavior of 
the cellular components of an endometrial explant when they are brought into 
contact with cotton fibers which have been introduced into the eulture. The 
cells immediately group around the fibers and use them as vehicles for their 
migratory movement. The directional influence of the fibers is thus obvious. 
However, the specific pattern of this reaction is, in each case, determined by 
the inherent potentialities of the cells involved. When a fiber comes into direct 
contact with an epithelized area of an explant, the epithelial cells grow around 
it and follow its course forming a single sheath, simulating the process of 
epithelization, as seen on the naked surface of the uterine mucosa toward the 
end of the menstrual phase (Figs. 13 to 21 of our previous paper’). 

A similar outgrowth of cells takes place along a fiber where it touches an 
exposed area of stromal cells, yet the reaction of these cells and the ensuing 
growth pattern are different, giving the impression of a phagocytic action. The 
stromal cells, which are distinctly smaller than the epithelial, tend to converge 
into compact groups and have a rounded form which contrasts with the charac- 
teristic elongated form displayed -by the outstretching epithelial cells. Some of 
the most peripheral stromal cells show the distinctive vacuolation commonly seen 
in cells exhibiting phagocytic action (fT ‘igs. 22 to 24 of our previous paper’). 

Both these reactions are evidently determined by two factors: an extrinsic 
one based on the well-known “contact guidance” principle as deseribed by 
Weiss® and an intrinsic one expressing the innate properties and potentialities 
of each of the 2 endometrial cell types. 

Malignant cells can be identified by their larger size and atypical form 
and by the size and characteristic chromatin pattern of their nuclei. The 
nucleoli are often single and very conspicuous, particularly in adenocarcinoma, 
in contrast to the multiple, scattered, and distinctly smaller nucleoli or 
karyosomes of the nonmalignant epithelial cells (Figs. 54 to 57). 

The identification of malignant cells appears to be somewhat easier and 
more dependable in tissue cultures because of the absence of many degenerated 
and distorted cell forms, which are so often the cause of false-positive evalua- 
tions in smears. The cells growing out of an explant exhibit, almost without 
exception, remarkable structural uniformity. The most valid criteria of 
malignaney are those based on the finer structure of the nuclei. The differences 
in the size and form of the cells and their nuclei, though also very significant, 
are of somewhat lesser diagnostic value. 


Figs. 43 to 45.—Tissue culture explant corresponding to the seventh day of the normal 
menstrual cycle exhibiting direct epithelial growth pattern. (Fig. 43, x75; Fig. 44, «300; 
Mig. 45. x600.) 

Figs. 46 to 48.—Tissue culture of a benign endometrial polyp showing direct epithelial 
srowth pattern (Fig. 46, x75; Fig. 47, x300; Fig. 48, x600.) 
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A certain degree of anisokaryosis may sometimes be observed in polypoid 
or papillary growths, which usually possess a high growth potential. Markedly 
atypical forms of cells and nuclei may also be seen in decidual and placental 
elements found in material obtained from cases of incomplete abortion (Figs. 
58 to 60). Such aberrations are apt to be disturbing. A close inspection of 
the structural pattern of these cells, however, shows that they represent a 
distinet cell form, which, although very atypical, does not fit into the cytologic 
pattern of the endometrial adenocarcinoma. (Compare Fig. 60 with Fig. 55.) 


Fig. 54.—Normal epithelial cells from a endometrial tissue culture. ( x600.) 

Fig. 55.—Cells from a tissue culture of adenocarcinoma of the endometrium. (x600.) 
Fig. 56.—Normal stromal cells from an endometrial tissue culture. ( 600.) 

Fig. 57.—Cells from a tissue culture of a carcinosarcoma of the endometrium. (x600.) 


Figs. 49 to 51.—Tissue culture of papillary adenocarcinoma of the endometrium ex- 
hibiting direct epithelial growth pattern. (Fig. 49, x75; Fig. 50, «300; Fig. 51, 600.) 

Fig. 52.—Vacuolated cells breaking away from the tissue culture explant of the benign 
endometrial polyp illustrated in Figs. 46 to 48. (x600.) 

Fig. 53.—Vacuolated cells breaking away from a tissue culture explant of an endometrial 
adenocarcinoma. Note the differences in the structural characteristics of these cells as com- 
pared with the nonmalignant vacuolated cells illustrated in Fig. 52. ( 600.) 
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Since cellular growth may appear in a tissue culture within 24 to 48 hours, 
the study of the behavior of the cells in vitro may be very helpful in eases in 
which no definite diagnosis can be established through the use of other methods. 
The usefulness of the tissue culture technique in clinical diagnosis has already 
been advocated by other investigators. Its application appears tu be par- 
ticularly conducive to the diagnosis of endometrial lesions because of the high 


Figs. 58 to 60.—Tissue cultures from a case of incomplete abortion exhibiting marked cytologic 
atypia. (Fig. 58, x100; Fig. 59, x300; Fig. 60, x600.) 


growth potential of endometrial cells in vitro and because of the relative ease 
with which suitable material may, in many instances, be obtained by a simple 
aspiration of intrauterine fluid, which usually contains fragments of viable 
endometrial tissue. 


In closing, we want to express the hope that the many interesting leads 
offered by the study of endometrial cells in vitro will soon be more efficiently 
and more exhaustively explored by other tissue culture experts. Our know!- 
edge of the cytology of the endometrium is yet fragmentary while a multitude 
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of challenging problems of major basic and clinical importance are still waiting 
for further study and clarification. The endometrial cells, with their unique 
potentialities for proliferation, growth, and differentiation, provide excellent 
research material for such studies. 


We wish to express our appreciation to Dr. R. Gordon Douglas for making available 
to us the facilities of his Department, as well as material from patients in Lying-In 
Hospital, for our studies. We also wish to thank his staff for their kind cooperation. 
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THE EPITHELIUM OF THE UTERINE TUBE AND CERVIX 
IN PATIENTS WITH ENDOMETRIAL CARCINOMA: 
A SEARCH FOR ESTROGENIC EFFECT* 


L. Cuun, M.D.,** G. Gone, M.D.,** 
J. W. Roppicx, Jr., M.D., Cuicaco, ILt. 


(From the Departments of Obstetrics and Gynecology, Northwestern University Medical 
School, Chicago, and the Evanston Hospital, Evanston, lll.) 


ROLONGED unopposed, endogenous estrogen stimulation has been postu- 

lated to produce changes in the endometrium of postmenopausal women 
ranging from endometrial polyps and “cystic” hyperplasia to “adenomatous” 
hyperplasia, anaplasia, and carcinoma. This hypothesis can be tested in one 
of several ways. The association of hyperplasia and carcinoma in the same 
patient at the same time has been studied by a number of observers with 
varying results and interpretations.” 15 21,22. Retrospective studies of 


patients with carcinema, in which the diagnosis or diagnoses of previous bi- 
opsies and/or curettages are reviewed have met with similar results.” 
spective studies in which patients with early changes are followed to an ulti- 
mate diagnosis of carcinoma were reviewed by Greene and Brewer’® in 1941 
and no significant correlation was noted. This has been confirmed by 
Emge.? 


Continuous exogenous estrogen therapy over a period of years has also 
been implicated as a cause of fundal cancer. For example Novak’ reported 
the occurrence of fundal carcinoma in a patient that had been taking estrogens 
for 12 years, and Fremont-Smith and co-workers* in one who had received 
estrogens for 8 years. Other similar cases have doubtless occurred. How- 
ever, no case of careinoma was diagnosed in a series of 206 patients treated 
with large doses of estrogens over a 514 year period by Geist, Walter, and 
Salmon.‘ 

The ovaries have been suggested as a likely source of estrogens in post- 
menopausal women. An entity known as “ovarian stromal hyperplasia” has 
been implicated by some as the source of this estrogen. Smith, Johnson, and 
Ifertig'’ reported finding this entity in 87 per cent of 180 patients with 
endometrial cancer. Later, Woll, Hertig, Smith, and Johnson** studied the 
ovaries of 331 patients with cancer of the endometrium (operative specimens) 
and eompared these findings with those of 307 normal controls (autopsy 


*Financed in part by a cancer control grant from the National Cancer Institute of the 
National Institutes of Health, United States Public Health Service. 
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specimens). The ovaries of the cancer group showed an 84 per cent incidence 
of “ovarian stromal hyperplasia” as compared with a 44 per cent incidence in 
the control group. In another smaller series Novak and Mohler™ reported 
similar findings. Others who have concurred in these findings in the ovaries 
of women with cancer of the endometrium as well as in other sites (e.g., 
breast) include Sommers and Teloh,?° Schneider and Bechtel,’* and Sommers 
and Meissner.'® In none of these reports was it demonstrated that “ovarian 
stromal hyperplasia” actually did produce estrogen. 


On the other hand, Jones and Brewer® found little evidence of correla- 
tion between ovarian morphology and other signs of estrogen stimulation in 
68 patients with fundal carcinoma. Similarly, recent studies of Roddick and 
Greene’* 7° indicated that (1) ovaries from women with carcinoma of the 
endometrium were quite similar to those of operative controls, (2) operative 
controls differ significantly from autopsy controls, and (3) there was no cor- 
relation between the status of uninvolved (noneancerous) endometrium and 
ovarian morphology in these postmenopausal women. 


McBride’ in England studied the ovaries, tubes, uninvolved endometrium, 
cervix, and vagina of women with carcinoma of the corpus. He was unable 
to demonstrate any difference in degree of estrogen stimulation in these cases 
and in a similar control group. 


Our study is concerned primarily with a comparison of the tubes and 
cervices of women with and without endometrial cancer, particularly in as- 
certaining evidence of estrogen stimulation in these tissues and thereby ob- 
taining, indirectly, an index of estrogen production. 


Materials and Methods 


The slides used in this study were taken from the files of the laboratory 
of the Department of Obstetrics and Gynecology of Northwestern University 
Medical School. Representative sections were available of the cervix, the 
endometrium, and the tubes from patients with endometrial cancer, as well as 
from a control group of postmenopausal women who had undergone hysterec- 
tomy and salpingo-oophorectomy for reasons other than cancer. Tissue sec- 
tions were examined by each of us independently. In those few instances 
where there was disagreement in interpretation, slides were studied col- 
lectively and unanimity achieved. 


Slides from 34 patients with endometrial cancer were found to be suitable 
for our studies. Slides from 47 patients were available for use as controls. 
In the process of sereening, patients who had received estrogens or pre- 
operative radiation were excluded from these groups. Also excluded were 
4 instances of carcinoma in situ of the endometrium since the diagnosis is still 
somewhat controversial. In all instances in both series the uninvolved endo- 
metrium was atrophic in appearance. 


The age range of patients in each group was essentially the same in that 
the majority of the patients’ ages fell between 50 and 70 years (Table I). 

The criteria used for the detection of hormonal stimulation of the tubal 
and cervical epithelium were those described by Papanicolaou, Traut, and 
Marchetti."* The epithelium of the senescent uterine tubes consists almost 
entirely of cuboidal cells. The ratio between ciliated and nonciliated cells 
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yaries with individuals. Estrogenic stimulation of the tubes is reflected by 
an increase in the height of both the ciliated and nonciliated elements with 
a fairly regular luminal border. 


ENDOMETRIAL NORMAL 
AGE CARCINOMA CONTROLS 


Below 40 0 0 
40-49 6 5 
50-59 12 24 
60-69 15 13 
Over 70 1 5 


Total 34 47 


The stromal elements within the plica of every tube were examined. The 
amount of collagenous connective tissue and the relative cellularity were 
estimated. Normally the stroma contains few collagen fibers and is fairly 
cellular. An abundance of collagen fibers coupled with a relative decrease 
in fusiform cells is present in cases of tubal senescence. These findings, com- 
bined with a study of the tubal epithelium, constituted our analysis of changes 
in the uterine tubes, and together represented a rough estimation of tubal age. 

The status of the stratified squamous epithelium of the cervix was some- 
what more difficult to evaluate. The ectocervix is characterized by marked 
individual and regional variability. In addition, it is possible that extraneous 
factors such as intercourse, douches, medications, and infections may obscure 
or perhaps even mimic changes due to estrogen stimulation. 

According to Papanicolaou and associates,'® the stratified squamous epi- 
thelium of the cervix in the functional female can be divided into 5 zones. 
The first is the germinal layer (more commonly ealled the basal layer), a 
single row of columnar cells with large nuclei. The second and third layers, 
the intraepithelial zones, are several cells thick and are characterized by 
polyhedral cells, prominent intracellular bridges, large irregular nuclei with 
some evidence of degeneration, and shrinking and glycogen deposition. The 
outer 2 zones show flat, acidophilic cells with pyknotie nuclei. With estrogen 
stimulation, the eectocervix responds by marked thickening and increase in 
glycogen deposition, especially in the intraepithelial zone. Mitotic figures in 
the basal layer and sometimes in the intraepithelial layer are supplementary 
evidences of estrogen response. The atrophic cervical epithelium is thin, the 
outer zones are absent, the intraepithelial layer loses its prominence, and the 
basal layer appears inactive. The cells are smaller with less cytoplasm. 


Results 


Originally the epithelia of the uterine tubes were checked for signs of 
stimulation and put into 4 categories, namely, none, slight, moderate, and 
marked. The amount of collagenous tissue was similarly categorized. In the 
final analysis, it was difficult to differentiate little activity from none, or 
moderate activity from marked. A more useful, as well as a repeatable, 
classification was devised simply by combining the two lesser groups into 
one and similarly combining the two groups showing what was deemed sig- 
nificant activity. These results are summarized in Table II. 

On the basis of the above classification, each specimen could be reclassi- 
fied into one of four groups. These are: (1) little cell stimulation associated 
with a moderate to marked amount of connective tissue, (2) moderate to 
marked cell stimulation combined with a moderate to marked amount of con- 
nective tissue, (3) little cell stimulation coupled with little connective tissue, 
and (4) moderate to marked cell stimulation with little connective tissue. 


TABLE I. COMPARISON OF THE AGE OF NORMAL POSTMENOPAUSAL AND CANCER PATIENTS 
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In normal postmenopausal women, it would be expected that there would 
be at least a moderate number of collagenous fibers in the plica of the tubes 
and that the epithelial cells would be only slightly stimulated, if at all. This 
was the case in most of our control group. Thirty-seven out of a total of 47, 
or 78.7 per cent, fell into this category. Of the 34 patients in the cancer 
group, 24, or 70.6 per cent, could likewise be put into this group. There is no 
significant difference between the carcinoma and control series. 


TABLE II, A COMPARISON OF THE HISTOLOGY OF THE FALLOPIAN TUBES OF NORMAL POST- 
MENOPAUSAL AND CARCINOMA PATIENTS 


ENDOMETRIAL | CERVIX* 
GROUP UTERINE TUBES CARCINOMA | CONTROLS | ACTIVE | ATROPHIC 


I Zero to slight cell stimulation and 24 (70.6%) 37 (78.7%) 15 34 
moderate to marked fibrous tissue 


II Moderate to marked cell stimulation 6 (17.6%) 4 ( 8.5%) 
and moderate to marked fibrous 
tissue 


III Zero to slight cell stimulation and 3 ( 88%) 1 ( 2.1%) 
zero to slight fibrous tissue 


IV Moderate to marked cell stimulation 1 ( 2.9%) 5 (106%) 
and zero to slight fibrous tissue 


*This includes both carcinoma and control patients. 


The next to be considered are those tubes with a moderate to marked 
amount of collagenous connective tissue with a corresponding moderate to 
marked stimulation of the cells of the tubal epithelium. This group was held 


to be most significant as it presumably includes tubes that had undergone 
senescent changes, as manifested by the increased amounts of connective tis- 
sue, but which had subsequently been stimulated by hormones, as indicated 
by the increase in epithelial activity. Among the women with carcinoma 
there were 6 who fit into this class, an incidence of 17.6 per cent. There were 
4 cases in the control series, or 8.5 per cent. This difference is not statistically 
significant. 

Those tubes with very little fibrous tissue in the plicae and an associated 
moderate to marked activity in the epithelium probably should be interpreted 
as the result of continuous stimulation in patients whose tubes have not yet 
become atrophic. This is likely a function of age. In the cancer group there 
was one such ease (2.9 per cent), while the control group contained 5 
(10.6 per cent). The final group had tubes with little collagenous tissue in 
the plicae but, at the same time, the epithelial cells showed no activity. This 
probably is indicative either of recent deprivation of estrogen stimulation or 
of an individual variation in the ability to form connective tissue. There 
were 3 such cases in the cancer group (8.8 per cent) and one in the control 
group (2.1 per cent). 


TABLE III. A COMPARISON OF THE CERVICAL EPITHELIUM OF NORMAL POSTMENOPAUSAL AND 
CARCINOMA PATIENTS 


ENDOMETRIAL NORMAL 
CERVIX CARCINOMA CONTROLS 
Active 10 (29.4%) 12 (33.3%) 
Atrophic 24 (70.6%) 24 (66.7%) 


There were 34 cases in the cancer group and 36 in the control group with 
cervices suitable for study (Table III). These sections were examined to 
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determine whether the stratified squamous epithelium appeared active or 
atrophic. In the cancer group there were 10 with cervices that were consid- 
ered active (29.4 per cent). In the control group the incidence of activity 
was 33.3 per cent. The remaining cervices in each group, 24 in each, appeared 
atrophie. 

An attempt was made to correlate the findings in the tubal epithelium 
with the stratified squamous epithelium of the cervix (Table II). This was 
not successful. In the group of tubes that were inactive, as judged by atrophy 
of the epithelium with or without an increase in connective tissue, 53 cervices 
were available. In 17 of these 53, the cervical epithelium was considered to 
show stimulation. It would be tempting to reason that this is because the 
cervical epithelium is more sensitive, i.e., responds to a lower concentration 
of estrogen than does the tubal mucosa. However, 16 cervices were avail- 
able that were associated with tubes showing marked cell stimulation. Ten 
of these cervices had atrophic epithelium. This makes the “reasonable” ex- 
planation unlikely. 


Comment 


Tubes showing recent evidence of stimulation coupled with evidence of 
atrophie change in the past were found in 10 of our patients (Group II of 
Table II). Although 6 of these are from the smaller cancer group, and only 
4 from the control group, these differences are not statistically significant 
(x? = 1.89). Even if the difference were significant one might well argue 
that these more recent changes were not of a type which is concerned with 
the origin of carcinoma an undetermined number of years ago. Perhaps we 
should look for evidences of more long-standing stimulation. Such might be 
found in Groups III and IV of Table II. In these groups there is little if 
any fibrous tissue in the plicae of the tubes. This may indicate that there 
had been some stimulation until relatively recently, a stimulation which has 
not ceased for any appreciable time to permit the development of fibrous 
change in the tube. The cancer group contains only 4 of these patients, while 
the control group contains 6. Therefore, from both of the above points of 
view, there is no evidence in the tube that there is or has been a higher in- 
eidence of estrogen stimulation in patients with endometrial carcinoma than 
there is in normal postmenopausal women. The same ean be said for the 
cervix. Our two groups showed practically identical incidences of active and 
atrophic cervices. 


Summary 


1. The uterine tubes of 37 postmenopausal women with endometrial ecar- 
cinoma have been compared with those from 47 normal postmenopausal 
women. The cervices of 34 of the former have likewise been compared with 
36 of the latter. 

2. No significant differences were found in these two groups, either in 
the cervices or in the tubes, in respect to evidence of estrogenic stimulation. 
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HISTOLOGICAL STUDY OF RECURRENCE IN 
ADENOCARCINOMA OF THE CORPUS UTERI 


Fumio Doxo, M.D.,* ** New York, N. Y. 


(From the Department of Obstetrics and Gynecology, College of Physicians and Surgeons, 
Columbia University) 


HIS paper presents a comparison of histological grading of the recurrent 

with the primary lesion in adenocarcinoma of the corpus uteri. In spite 
of numerous histological studies of the primary lesion of carcinoma, there 
has been little published on the histology of the recurrent lesion. The only 
pertinent papers encountered in a search of the literature were those of Tay- 
lor and Long’® and Warren." Taylor and Long reported consistency of his- 
tologieal grade in primary and recurrent lesions in ovarian tumors. Warren 
stated that a metastatic tumor coincident with the primary, in general, showed 
the same grade of malignancy as the originating tumor. Whether or not the 
recurrent lesion in adenocarcinoma of the endometrium does has not been 
previously established. 

It is accepted by many investigators that the histological grade of the 
primary tumor in the endometrium is an important factor in predicting pa- 
tient survival, although it is not dependable in individual cases. Many 
workers, including Finn’ and, more recently, Corseaden and Tovell,? reviewed 
and presented analyses of current histological classifications in relation to 
survival. In the present paper, study of the histological structure of the 
primary lesion is extended to the recurrent lesion which may appear months 
or years following treatment of the primary tumor. This comparison of 
structure in the early and later stages of the disease may serve to clarify one 
of the biological factors inherent in this type of tumor throughout its life 
history. 

In addition, observations on intervals and sites of recurrence are in- 
cluded for correlation with the histological differentiation of the primary 
tumor. 

Material 

Material was collected from the following three sources: 

First, 67 cases of adenocarcinoma of the endometrium with its recurrence 
treated in the Sloane Hospital for Women, New York, during the period from 
1930 to 1953, were reviewed. Seventeen of these cases, in which both the 

*Fellow of the Damon Runyon Memorial Fund for Cancer Research. 


**Present address: Department of Obstetrics and Gynecology, Okayama University Medi- 
cal School, Okayama, Japan. 
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primary and the secondary reeurrent lesions were confirmed microscopically, 
were selected for this study. The remaining 50 cases could not be used be- 
cause the recurrent lesions, though clinically manifest, had not been biopsied. 

Second, another 58 cases of adenocarcinoma of the endometrium with 
recurrence, treated in the Francis Delafield Hospital during the period from 
1951 to 1957, were reviewed. Seven of these cases, in which pathological 
slides of both the primary and the recurrent lesions could be obtained, were 
employed for this study. The remaining 51 eases were eliminated, either be- 
cause the primary treatment had been given elsewhere or the reeurrence had 
not been confirmed microscopically. 

Third, 6 cases of such reeurrences chosen from 44 eases of endometrial 
carcinoma treated in the Sloane Hospital during the period from 1954 to 
1956, which had been reported in our reeent paper,’ were also ineluded in the 
study. 


Procedure 


Microscopie slides of both the primary and the secondary lesions in these 
eases were graded histologically by the criteria which have been reported in 
the above-mentioned paper.’ Critical points of the criteria may be described 
briefly, as follows: 


Grade I Adenocarcinoma.—The most differentiated type. Glandular strue- 
ture, which is composed of one to several layers of columnar cells, relatively 
uniform in size and shape, is maintained in almost all areas. 

Grade II Adenocarcinoma.—The moderately differentiated type. Glands 


composed of multiple layers of columnar cells, less uniform in size and shape, 
are the characteristic structure. 


Grade III Adenocarcinoma.—The least differentiated type. The acinar pat- 
tern is hardly recognizable in most areas. Instead, solid areas or sheets of the 
adenocarcinomatous cells, with some remnants of acini intermingled, are seen. 


Sections of the primary lesion in each case were obtained from either 
curettage or hysterectomy specimen, depending on the mode of treatment 
undertaken. In the eases treated by irradiation, only the former specimen 
ras available for grading, whereas in the operative cases, both of the speci- 
mens were usually available. Sections from hysterectomy specimens treated 
with preoperative radium therapy mostly presented radiation changes, so 
that sections of the diagnostie curettings had to be used for grading the pri- 
mary tumor. Sections of the recurrent lesion in each case were obtained from 
either biopsy or autopsy specimens. 

Sinee it was felt from our recent study’ that peripheral areas of the 
tumor sometimes displayed a more differentiated structure than central areas 
of the tumor, all available sections were studied so as to secure the repre- 
sentative histological grade of each tumor. 


Results 


The analysis of the 30 selected cases with respect to site and time of re- 
eurrence and the histological grade of each primary and secondary lesion is 
shown in Table I. 

Sections of most of the tumors presented such a predominant histological 
pattern that the lesion could be allotted to one of the three histological grades 
of malignancy. A single exception is to be noted in Case 23, in which coexist- 
ing patterns of Grades II and III were recognized in the primary lesion, 
whereas the recurrent lesion presented the structure of Grade III only. This 
ease was included in the group showing consistent histological grading in 
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TABLE I. COMPARISON OF HISTOLOGICAL GRADE IN PRIMARY AND RECURRENT LESIONS OF 
ENDOMETRIAL CARCINOMA 


| GRADE OF | FOLLOW-UP AFTER 
PRIMARY ae INTERVAL ’ GRADE OF RECURRENT a PRIMARY TREATMENT 


| LESION | YEARS | MONTHS LESIONS YEARS | MONTHS | RESULT 


3 Vagina 3 Dead 
10 Cervix 9 y Dead* 
8 Uterus 6 Dead* 
11 Lung Dead 
10 Liver, lung} 
2 Vagina 
1 Vagina 
11 Omentum 
11 Uterus 
Uterus 
Abdominal skin ‘ Dead 
Sigmoid colon ‘ Dead 
Omentumt Dead 
Vagina, liver} Dead 
Omentum, lungt Dead 
Vagina j Alive 
Sigmoid colon 
Liver, lung} Dead 
Rectum Dead 
Vagina : Dead 
Vagina Alive 
Vagina é 8 Dead 
Abdominal skin y 8 Dead 
Vagina Alive 
Omentum Dead 
IT and ITT Vagina j Dead 
III Clitoris : Dead 
III Vagina Alive 
IIT Omentum Dead 
: Liver, lung} Dead 
Omentum Dead 
III Vagina 2 ¢ Dead 
Vagina 
III Vagina 5 Dead 
*Cases treated with irradiation alone. 
*+With acanthoma. 
tIncludes other organs. 
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both primary and recurrent lesions, although Grade IL areas were observed 
in the primary, because pathologists tend to assess a tumor by its least dif- 
ferentiated characteristics. 

Twenty-eight cases of the 30 in this series (see Table II) showed similar 
histological structure in the primary and secondary lesions. Representative 
sections showing consistent histological grades in primary and recurrent 
lesions are illustrated in Figs. 1 to 3. 


TABLE ITI. CONSISTENCY OF HISTOLOGICAL GRADE IN PRIMARY AND RECURRENT LESIONS OF 
CARCINOMA OF ENDOMETRIUM 


Consistent cases 
Inconsistent cases 


Total cases 


In 4 of the 28 cases (Nos. 4, 8, 14, 29), each of which had a repetition of 
recurrence, the histological pattern was the same as that of the primary when. 
ever or wherever the tumor recurred. In another 6 of the 28 cases (Nos. 2 


CASE 
5. 
6. 
5. 
§ 
l 
1 
2 
9 
9 
9 
9 
29 
30 
93 
__30 100 
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3, 5, 8, 16, 24), which were treated with irradiation only and were apparently 
radioincurable in spite of adequate doses received, consistency of grading in 
primary and recurrent lesions was recognized following irradiation. In still 
another 6 of the 28 cases (Nos. 4, 11, 12, 18, 15, 27), each of which had multi- 


Fig. 1—Case 10. Consistency of histological pattern, Grade I. a, Primary lesion from 
hysterectomy specimen. b, Recurrent lesion in the sigmoid colon at laparotomy, 3 years and 
6 months later. (x170, reduced %.) 


ple lesions in the autopsy specimens, consistency of the histological patterns 
was devonstrated in each case. A case showing this consistency in multiple 
lesions is exhibited in Fig. 3. 

The remaining 2 cases of the total (Nos. 6 and 9) showed dissimilar his- 
tological structure in the primary and the recurrent lesions. A case of this 
inconsistency is illustrated in Fig. 4, a and b. 


ge 
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TABLE IIT. ENDOMETRIAL CARCINOMA. NUMBER OF CASES BY INTERVAL BEFORE RECURRENCE 
IN RELATION TO HISTOLOGICAL GRADE OF PRIMARY TUMOR 


INTERVAL (YEARS) 


28 384 


“We 


2 3 


Grade IL 
Grade II 
Grade IIT 


Total 
Per cent 


De bo 


t 


%: 


£4 


Fig. 2.—Case 18. Consistency of histological pattern, Grade II. a, Primary lesion from 
lesion in the vagina,.6 years later. (170, reduced 


hysterectomy specimen. b, Recurrent 
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TABLE IV. ENDOMETRIAL CARCINOMA. MEAN INTERVAL BETWEEN PRIMARY TREATMENT AND 
RECURRENCE IN THE THREE GRADED GROUPS 


NO. OF MEAN INTERVAL 
CASES % YEARS MONTHS 
Grade I 16 54 + 1 


Grade II 6 20 3 10 
Grade IIT 8 26 9 


The interval between the treatment of the primary lesion and the ap- 
pearance of the recurrence, that is to say, the period of clinical latency, ob- 
viously varies from case to case (Table I). The frequency of intervals of 


Fig. 3.—Case 27. Consistency of histological pattern, Grade III. a, Primary lesion 


from hysterectomy specimen. b and ec, Recurrent lesions in the lung and liver, respectively, 
1 year and 3 months later, at autopsy. (X170, reduced %.) 
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various lengths and a correlation of these intervals with the grades of malig- 
naney of the cases recurring in each period are shown in Table III. The aver- 
age interval for the cases of each tumor grade is presented in Table IV. The 
clearly evident tendency of undifferentiated tumors to recur early and of the 
differentiated ones to recur after long intervals will be commented on below. 


J 


> 


oft 


a, Primary 


Fig. 4.—Case 6. Inconsistency of histological patterns, Grades I and III. 
10 years and 


lesion showing Grade I. 0b, Recurrent lesion showing Grade III in the vagina, 
1 month later. (170, reduced %.) 


Analysis of the different sites of recurrence shows that these may be 
quite varied (Table I). The frequency of recurrence in any given site seemed, 
however, to be unrelated to the histological grade of differentiation of the 
primary tumor, as shown in Table V. 
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TABLE V. ENDOMETRIAL CARCINOMA. NUMBER OF CASES BY SITES OF RECURRENCE IN 
RELATION TO HISTOLOGICAL GRADE OF PRIMARY TUMOR 


RECURRENT SITES 
| DISTANT | INTES- | ABDOMI- | | 
VAGINA | ORGANS* NAL SKIN | CLITORIS | CERVIX} 

Grade I 4 5 2 , ; 1 
Grade IT 4 0 0 
Grade IIT 4 1 0 
Per cent 40 20 3 


, lung, bones, lymph nodes, etc. 
+Primary treatment: irradiation. 


Comment 


An identity of the histological grade of differentiation between primary 
and recurrent lesions has been demonstrated in 28 of 30 cases (Table II). In 
general, then, it is evident that a histological grade of differentiation of en- 
dometrial adenocarcinoma is consistent throughout its life’s course, no mat- 
ter when or where it reappears in any individual patient. Taylor and Long’ 
reported a similar consistency in recurrences of ovarian papillary tumors. In 
this respect, therefore, adenocarcinoma of the corpus uteri has a resemblance 
to the ovarian papillary tumors. 

A loss of differentiation in the histological pattern is demonstrated in 
the remaining 2 cases (Table II). Although the histological patterns of 
primary and recurrent lesions were different, it could be observed that both 
types of lesion were similar in cytological characteristics such as number of 
mitoses and size of single nucleoli. Taylor and Long’? noted a similar in- 
consistency in a few cases of ovarian tumors, but suggested that the differ- 
ence was only apparent and was due, perhaps, to some local influence on the 
structure of the secondary lesion. These observations lead one to the con- 
clusion that cytological assessment of the grade of malignancy of tumors 
may provide a more useful estimate of the grade than the currently used 
histological evaluation. 

An interesting special example of consistency in structure is seen in the 
recurrence of an adenoacanthoma. In one case (No. 4) in our series, one of 
adenocarcinoma with squamous change (adenoacanthoma), the acanthomatous 
architecture was recognizable in the lung in a specimen obtained by lobectomy 
11 years later, and again in widespread recurrent lesions observed at autopsy 
16 years later. This sequence is illustrated in Fig. 5. Herbut® has reported 
a case of adenoacanthoma which showed squamous metaplasia in a metastatic 
lymph node as well as in the primary adenocarcinoma of the endometrium. 

Certain clinical aspects, despite the limited number of recurrent cases 
tabulated in this paper, deserve comment. This may be of some value for a 
better understanding of the nature of recurrence in carcinoma of the endo- 
metrium, since there are few published reports dealing with the recurrence 
of this tumor. 

The time interval before recurrence, as observed in this study (Table III), 
is somewhat different from that found in the reports of Speert® and Finn‘ 
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both of whom graded the primary tumor only. These investigators noted 75 
per cent and 85 per cent, respectively, with recurrence within 3 years, and 5 
per cent and 10 per cent, respectively, with recurrence after 5 years. In the 
present series, 60 per cent demonstrated recurrence within 3 years and 24 
per cent after 5 years. The more delayed recurrence in our series may be 


Fig. 5.—Case 4. Consistency of histological pattern, Grade I with acanthomatous change. 
a, Primary lesion. b, Ovarian metastasis. c, Recurrent lesion in the lung, 16 years and 10 
months later. The primary tumor shows a minimal amount of squamous metaplasia com- 
pared with the metastatic or recurrent lesion. (115, reduced ¥.) 


due to the more modern therapy for the primary lesion, since approximately 
half of the current cases occurred after 1951 and both Speert and Finn 
analyzed cases from hospital files of the years 1930 to 1949. 
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Recurrences after 5 years in our series consisted only in cases of Grades 
I and If (Table III). From this finding concerning these 7 cases with the 
most delayed recurrent lesions, it may be inferred that the more differentiated 
endometrial adenocarcinomas possess a tendency toward slow growth and 
consequent prolonged clinical latency. 


These variations in the lateney period before recurrence are still an 
enigma. They are thought, however, to be influenced by the clinical factors 
borne by the host as well as by the biological factors inherent in cancer cells. 
Speert and Finn have reported that, of the latter factors, the histological 
differentiation showed a significant correlation with the average time interval 
before the appearance of the recurrence. Table IV, which confirms their 
studies, shows that the least differentiated (Grade III) tumors reeurred in 
9 months, whereas the more differentiated Grade I and II tumors recurred 
in approximately 4 years. Nevertheless, all of the factors controlling vari- 
ation in latency and, indeed, the possible development of recurrence itself 
from a few malignant cells left behind after treatment of the primary tumor 
remain obscure" and hypothetical.’ 


With regard to anatomical sites of recurrence, it is obvious (Table V) 
that the recurrence may involve almost any organ, but the vagina is the area 
of most frequent involvement, being affected in more than one third of all 
eases. Inasmuch as the vagina is the most common site, special efforts have 
been made for its treatment. As pointed out by Corscaden,* local radium 
application has been the accepted treatment for vaginal recurrence. It may 
be noted in Table I that 4 of the 12 patients with vaginal recurrence treated 
by local radiation are still surviving. Rutledge, Tan, and Fletcher*® recently 
published a paper with a proposal for preoperative vaginal radium applica- 
tion as a prophylactic measure to prevent vaginal recurrence. 

The multiplicity of the recurrent sites shows no correlation with the his- 
tological grade of the primary tumor (Table V). It is obvious, however, that 
the site of recurrence is to some extent dependent on the local spread or 
clinical stage of the primary tumor when first treated. 


Summary 


The histology of the primary and recurrent tumor in 30 eases of adeno- 
carcinoma of the endometrium was studied. 


In 28 of the 30 cases the histological grade was found unchanged after 
intervals of 3 months to 16 years. 

In the two exceptions it seemed that, although apparent histological 
structure differed, the finer cytological characteristics were similar in the 
primary and recurrent lesions. 


The time interval between treatment of the primary lesion and appear- 
ance of the recurrence, and the anatomical distribution of the recurrences, 
were also examined in relation to histological grades. 
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Conclusions 


1. Based upon histological grading, it appears that the degree of dif- 
ferentiation in primary and recurrent lesions of adenocarcinoma of the endo- 
metrium remains essentially constant throughout the life history of the tumor. 


2. There is a definite correlation between time of recurrence, but not 
site of recurrence, and the grade of malignancy. 


I wish to thank Drs. Margaret E. Long, James A. Corscaden, and Howard C. Taylor, 
Jr., for their helpful suggestions in preparing this paper. 
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EXTRAPERITONEAL LYMPHADENECTOMY AND RADICAL 
VAGINAL HYSTERECTOMY FOR CANCER OF THE CERVIX 
(MITRA TECHNIQUE) * 


Suspopu Mirra, Catcutta, INDIA 


(From the Department of Obstetrics and Gynaecology, Chittaranjan Seva Sadan College of 
Obstetrics, Gynaecology and Child Health and also from the Department of Gynaecology, 
Chittaranjan Cancer Hospital, Calcutta) 


HE purpose of this article is to present a new surgical approach for the 

treatment of cancer of the cervix, with its 5 year end results. 

Originally I belonged to the Schauta school, doing radical vaginal hyster- 
ectomies for cancer of the cervix for 25 years. The original Schauta operation 
has undergone remarkable modifications in the hands of experts like Stoeckel 
and Amreich, as has also the Wertheim operation. 


I was more or less satisfied with the Schauta operation until I presented 
my results at the London Royal Society of Medicine meeting in 1947. The 
only criticism I had to face was that in Schauta’s operation the pelvic nodes 
were ignored. Since then I have added bilateral extraperitoneal node dissections 
to my technique. 


Operative Technique 


This operation starts with the extra peritoneal dissection of pelvic nodes 
through two inguinal incisions, which cut through oblique and transverse 
muscles and fascia. One can also approach the pelvie nodes by a single incision 
of the Pfannenstiel type, but that does not improve the technique. The left 
inguinal incision is extended upward to facilitate removal of the lower lumbar 
group of glands. The extra peritoneal approach has been found more satisfac- 
tory for the removal of pelvic nodes. This part of the operation is very 
simple and one can make a clean dissection, removing not only pelvie nodes 
but also the fibroadipose tissue containing lymphatic vessels from the pelvic 
basin, with minimal blood loss. 


After the pelvic nodes are removed, the ovarian and uterine vessels are 
dissected, tied, and cut. The uterine artery remains covered by the obliterated 
hypogastric artery and a little experience in the dissection of this part will 
enable one to single out the uterine artery easily and to ligate it at its origin. 
The ureter is not disturbed from its loose attachment to the peritoneum except 
where it is crossed by the uterine artery and even the ureteric branch of the 
internal iliac artery, when present, is not interfered with. The parametrium 
is isolated by blunt dissection of the pararectal and paravesical fossae before 
the extraperitoneal wound is closed. 


*Presented at the Second World Congress of International Federation of Gynaecology 
and Obstetrics in Montreal, Quebec, in June, 1958 


191 


192 MITRA Am. J. Obst. & Gynec 


July, 1959 


The second stage of the operation, which follows immediately, is the 
radical vaginal hysterectomy. Here the ligature of the infundibulopelvie liga- 
ments and of the uterine vessels is not required as it has already been done in 
the extraperitoneal part of the operation. Consequently, the radical vaginal 
hysterectomy is facilitated, consisting mainly of anatomical dissection and 
resection, including massive removal of the parametrial tissues. As much of 
the vagina as required can be easily removed depending on the extent of the 
growth which ean be seen, felt, or outlined in the vagina. After the closure of 
the peritoneal opening, the bladder wall is reinforced by a few mattress 
sutures through the remaining parts of the vagina. I consider this step of the 
operation very helpful in preventing postoperative bladder trouble. 


Material and Mortality 


During the last 10 years a total of 192 cases of cancer of the cervix were 
treated by this new technique of which 98 belonged to Stage I, 72 to Stage LI, 
and 22 to Stage III. The primary mortality was 3.6 per cent. Unfortunately, 
there were a few accidental deaths due to malignant tertian malaria, hemolysis 
by blood transfusion, opium poisoning, and the tying of ureters, which could 
have been avoided. If they were excluded, the corrected mortality would be 
one per cent. 


Postoperative Complications 


Postoperative bladder trouble was remarkably infrequent, the residual 
urine being reduced to about 3 ounces within an average of 10 days. There 
were no ureteric fistulas, but 2 patients had vesicovaginal fistulas. Both had 
had previous radium treatment in other centers. Ureters had to be eut in 2 
cases because of involvement in the tumors. In one the ureter was trans- 
planted into the bladder and in the other drainage was effected through the 
extraperitoneal wound. In 4 eases the bladder and in 3 eases the rectum 
was injured during dissection and effectively repaired. In 2 cases there oe- 
curred metastasis in Schuchardt’s incisional area. 


Associated pelvie lesions such as tuboovarian masses and ovarian endo- 
metriosis are said to cause difficulties in radical vaginal operations. Out of 
420 radical vaginal hysterectomies done by me, including this new series, tubo- 
ovarian masses were encountered in 18 eases, ovarian endometriosis in 5 eases, 
and uterine pregnancy in 4 eases. There was no difficulty in removing these 
associated secondary conditions along with the uterus by the vaginal route. 
Table I is the detailed list of associated pelvie lesions. 


TABLE I. PELVIC LESIONS ASSOCIATED WITH CERVICAL CANCER IN 420 PATIENTS SUBJECTED TO 
RADICAL VAGINAL HYSTERECTOMY 


Multiple fibroids 
Tuboovarian masses 
Ovarian endometriosis 
Hydrosalpinx 
Pyometra 

Dermoid cyst 

Brenner tumor 

Other conditions 
Pregnancy 


Involvement of Pelvic Nodes and Parametria 


That radical vaginal hysterectomy is not a complete operation for cancer 
of the cervix has been proved by the fact that in 25 per cent of my cases 


18 
5 
3 
12 
7 
4 
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belonging to Stages I, II, and III, pelvic nodes were found infiltrated with cancer 
cells (Table Il). Incidentally, it may be noted that the internal iliae and ob- 
turator nodes were most commonly affected. Recently I have started removing 
the lower lumbar groups of glands by extending upward the left inguinal in- 
cision during extraperitoneal lymphadenectomy. No evidence of metastasis in 
this group of lumbar glands has been found in 22 eases so far operated upon, 
except one ease (Reg. No. 56/2612) belonging to Stage I. 


TABLE II. INCIDENCE OF CANCER-POSITIVE NODES 


CANCER-POSITIVE 
STAGE | NO. OF CASES GLANDS 
I, II, and IIT 192 48 
[ 98 18 
IL 72 21 
22 9 


TABLE IIT A. PARAMETRIAL INFILTRATION, 27 CASES 


al 


PARAMETRIUM NO.OF CASES | REGISTERED NO. | STAGE 
Right proximal 4 *55/2909 [ 
56/8 IT 
*56/399 IIL 
*58/301. IT 


Right middle *56/1966 


Left proximal 


Left middle 
*57/1054 
*57 /2054 
57/4149 


Right proximal and right distal *53/291 
*54/2420 
56/1975 
*53/1160 
Right proximal and left proximal 57/2039 
Right middle and left proximal 54/993 
Right middle and left distal *55/2231 
Right distal and left proximal 56/332! 
57/2797 
Right distal and left middle 57/1710 


Right proximal, left proximal and left 56/4145 
middle 


Right middle, left middle and left distal *57/2442 


Right distal, left proximal, left distal and *57/1925 
left middle 
Left proximal, left middle and left distal 57/3918 
58/411 


Right middle, right distal, and left 56/1193 
proximal 


*These patients also had pelvic node metastases. 


It has been found by the serial section of the parametria that in only 27 
out of 192 cases the parametria were infiltrated with cancer cells (either in the 
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proximal, middle, and/or distal parts), an incidence of 14 per cent against 25 
per cent glandular involvement. Further analysis of our data indicates that 
both parametria and pelvic nodes were infiltrated in only 13 cases. Thus, of 
48 cases with pelvic node metastases, only 27 had parametrial involvement 
(Tables III A and III B). This shows that whatever may be the clinical stag- 
ing, one is not justified in limiting the surgery in any stage of cancer of the 
cervix except, of course, in Stage 0, which has not been included in this series. 


TABLE IIIT B. PARAMETRIA AND PELVIC LYMPH NopDES INFILTRATED, 13 OF 192 CASES 


REGISTERED | PARAMETRIUM | 
NO. | PROXIMAL | MIDDLE |  D:STAL | LYMPH NODES 
53/291 Right Right 


53/1160 Left Right Internal iliae, obturator. 
external iliac 


"Internal iliac 


54/2420 Right Right Internal iliac 
55/2909 Right Internal iliac 
56/399 Right Internal iliac 
56/1966 Right Obturator 
55/2231 Right Obturator 


57/51 Right internal iliac 
Right external iliac 


57/1054 Left Left internal iliac 


57/1925 Left Right Right internal iliac 
Left 
57/2054 Left Left common iliae, left 
internal iliac 


57/2442 Right . Left Right external iliac, left 
internal iliac 


58/301 Right Right internal iliac 


Five-Year Results 


The acid test of a new technique is shown not only by the extensive 
and suecessful removal of the cancer-bearing tissues but also by the evaluation 
of 5 year results. The material at hand is not large but may be taken to 
be statistically representative. During the years 1949 to 1952, 36 cases belong- 
ing to Stages I, I, and III were operated upon by the new technique, yielding 
an over-all 5 year cure rate of 61 per cent. By breaking down the results, 
64.5 per cent have been salvaged from Stage I and II eases (Table IV). Stage 
a of 1952 have been vitiated by a few accidental deaths, as mentioned 
above. 

Five-year results were satisfactory in the first series covering the period 
1949 to 1951, yielding 75 per cent 5 year cures in Stages I and II (Table IV). 

Comparing the results of the present series treated by the new techniqui 
with those of my previous cases treated by Schauta’s operation, it can be seen 
that the results of the present series (61 per cent) are better than those of 
Schauta’s series (44.5 per cent) (Table V). 

Five-year results have also been calculated in the light of cancer-positive 
and cancer-negative pelvic nodes in the new series. There was a 66 per cent 
year cure rate in gland-negative cases against 44 per cent in gland-positive 
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ones (Table VI). In the previous series! of 1949-1951, 5 year salvage of gland- 
negative cases was 84.6 per cent. Unfortunately, the percentage of cures in 
gland-negative cases has been reduced by a few accidental deaths in 1952. 


TABLE IV. FivE-YEAR RESULTS IN CANCER OF THE CERVIX TREATED BY THE NEW TECHNIQUE 


FIVE-YEAR SALVAGE 
REVIEW TOTAL NO. STAGE NO. | % 
1949-1952 36 E, Li, and It 22 61 

25 [ 1G) 
6 IL 
5 

1949-1951 20) I, If, and III 

16 [ and II 


TABLE V. COMPARATIVE 5 YEAR RESULTS IN CANCER OF THE CERVIX TREATED BY THE NEW 
TECHNIQUE AND BY THE SCHAUTA OPERATION 


YEARS UNDER | YEAR SALVAGE 
REVIEW TYPE OF OPERATION NO. | % 


1943-1951 Schauta technique Poa 44.5 
1949-1952 Mitra technique 61 


TABLE VI. FIVE-YEAR RESULTS IN CASES WITH CANCER-NEGATIVE AND CANCER-POSITIVE 
LYMPH NODES OPERATED UPON BY THE MITRA TECHNIQUE IN THE YEARS 1949-1952 


5 YEAR SALVAGE 


NODES TOTAL NO. 
Negative 27 
Positive 


Comment 


The rational conclusion I can draw from my experience is that this new 
operation satisfies all the essential conditions for radical surgery of cancer 
of the cervix. There is the additional advantage of the reconstruction of the 
prolapsed bladder after the extensive removal of the vagina. This operation 
can be done with reasonable safety in the aged, in comparatively bad surgical 
risks and in corpulent patients. There are fewer postoperative complications, 
both immediate and remote. 


My operation has been criticized? because it entails 3 incisions, The 2 
abdominal incisions could have been reduced to one by using a Pfannenstiel 
incision, but this would mean cutting more healthy tissue unnecessarily. In 
some Stage II cases where the growth has extended down in the vagina and 
Stage III cases where there is isolated metastatic growth in the lower part 
of the vagina, extensive dissection of the vagina will be necessary and this 
ean be done better by the vaginal route. Abdominoperineal operations are not 
new in cancer surgery, especially for cancer of the rectum and lately for ad- 
vanced cervical cancer by Brunschwig’s exenteration operations. Even in 
Wertheim’s operations, in cases where the lower third of the vagina is in- 
volved, Wertheim used to advocate ‘‘the pull-through’’ method by extensive 
dissection of the vaginal introitus and extraction of the specimen from below. 


— 
NO. % 
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In modern trends of cancer surgery, one is more interested in effective 
anatomical dissection and resection of cancer-bearing areas and the conse- 
quent evaluation of end results than in the number of incisions a patient has 


to undergo. 
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ARTERY LIGATION IN BLEEDING CERVICAL CANCER 


AucustT F. Daro, M.D., Ernest G. Nora, Jr., M.D., 
Harvey A. Gouin, M.D., RicHarp E. Howe tt, M.D., 
Cuicaco, 


(From the Obstetrical and Gynecological Departments of the Cook County, Columbus, and 
Frank Cuneo Memorial Hospitals, and the Stritch School of Medicine, Loyola University) 


pene of the internal iliac artery is an operative procedure used in 
various obstetrical and gynecological complications. Its use has been re- 
ported in radical hysterectomy; in controlling bleeding from cervical cancer; in 
controlling bleeding high in the vaginal vault whether obstetrical or gynecologi- 
eal in origin; and in the control of postpartum hemorrhage of uterine origin.*~* 
This article has reference to the procedure in treating hemorrhage from cervical 
malignancy. The majority of patients came from outside institutions where 
expenditures by the patients and their families left no money for preterminal 
eare. Others, fortunately, had not progressed this far but had to have definite 


therapy which was interrupted by an unfortunate hemorrhage or series of 
hemorrhages. 


Material 


The material for this study consisted of 18 patients between 29 and 71 
vears of age. All the patients had received at least one course of x-ray and 
radiation therapy and many were undergoing a second course for recurrence 
of carcinoma when the artery ligation was performed. All cases were placed 
in either Stage III or Stage IV of the Schmitz or the International classification 
of cervical carcinoma. Six had involvement of the bladder and/or rectum 
evident on cystoscopy and bowel studies. The average amount of blood ad- 
ministered to each patient in the hospital prior to the artery ligation was 2,500 
¢.c. while the maximum given was 8,000 ¢.c. in 5 days. Each patient was first 
treated by vaginal packing and, on the average, 3 packings were tried. All 
failed to control the bleeding. 


Anatomy 


The basis for the suecess of iliae artery ligation is dependent on the 
anatomy‘ of the blood supply to the pelvie organs and perineum, which is prima- 
rily from the internal iliac vessels. The internal iliae artery arises from the 
bifureation of the common iliae vessel. Among other vessels, the anterior division 
of the internal artery gives rise to the uterine artery with its vaginal branch, the 
vaginal artery, vesical arteries, and the pudendal artery which terminates as 
the artery to the perineum and the artery to the clitoris. 

It thus can be seen that even though the carcinoma may involve the 
vagina with resultant hemorrhage, this too is controlled by ligation of the 
internal iliac vessels. 
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The ovarian vessels from the aorta may also be ligated and by virtue of 
their anastomoses with the uterine arteries further reduce the blood supply to the 
tumor. <As stated by Schmitz,° ligation of the ovarian vessels should be a part 
of this procedure because there will be bleeding of ovarian origin if this is 
not done. In the one ease in our series with vaginal hemorrhage following the 
operative procedure the ovarian arteries had not been ligated. 


Type of Procedure 


An extraperitoneal or a transabdominal approach may be used for ligation 
of the arteries. The former has definite advantages in view of the rapid 
recovery period and the minimum of surgical trauma to an already debilitated 
patient. However, through the transabdominal route direct palpation of the 
tumor and aortic lymph nodes allows a better estimation of the true extent 
of the eancer and the possibility of further surgical attack can be better ascer- 
tained. Of the 18 operative procedures, 11 were extraperitoneal ligations of the 
iliae artery and 7 were transabdominal ligations of the iliae artery. Of the 
11 extraperitoneal iliae ligations done, 6 were combined with ligation of the 
ovarian artery. 


The technique of ligating the extraperitoneal internal iliac artery is as 
follows: The patient is positioned on the operating table and draped in a 
manner very similar to that used for inguinal herniorrhaphy. An incision 
is made from the pubic tubercle to a point 4 em. above the anterior superior 
iliac spine. The aponeurosis of the external oblique muscle is incised from 
the external inguinal ring upward; the incision is then carried through the 
muscle fibers of the internal oblique muscle. The round ligament is clamped, 
eut, and ligated as it emerges from the internal inguinal ring. The deep in- 
ferior epigastric artery and vein lie directly beneath the round ligament at this 
point and are also clamped, cut, and ligated with chromic catgut, No. 2-0. The 
transversalis fascia is then gently wiped away from the lateral pelvie wall and 
brought toward the midline. The ureter is attached to the peritoneum and is 
easily seen at this point. Here lies another advantage of the extraperitoneal 
approach in that any dilatation of the ureter because of obstruction from tumor 
growth can be easily seen. In most cases a line dropped from the level of the 
anterior superior iliae spine indicates the point of bifureation of the common 
iliae artery into the internal and external iliae arteries. The walls of the in- 
cision are covered with laparotomy pads. After the artery is separated from 
the underlying vein, a Mixter clamp or aneurysm needle is used to pass No. 2 
braded silk around the vessel. The assistant then grasps the suture and the 
artery is triply ligated. The artery is cut between the second and the third 
distal sutures. The fascia is then closed with interrupted sutures of chromic 
No. 1-0 eatgut and a large Penrose drain may be put in place. The skin is 
closed with interrupted sutures of No. 2-0 black silk. 


Results 


In this series there were no immediate postoperative deaths. One patient 
died on the fifteenth postoperative day of uremia secondary to carcinomatous 
infiltration and ureteral obstruction. 


Hemorrhage from the tumor was greatly reduced or ceased entirely in 
17 (94 per cent) of the patients, thus allowing them to be outpatients rather 
than preterminal hospital patients. 


Relief of psychic depression, weight gain, and easier management at home 
resulted mainly because the patient was not in constant fear of bleeding to 
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death and also because she felt something was done to further the attack on 
the growth of the cancer. 


Fewer transfusions are required subsequent to performance of the pro- 
cedure and if carried out promptly there would be a diminished risk of reaction 
from multiple blood transfusions. 


There is a lessening of financial burdens to the patient and family as a 
result of the reduced time spent in the hospital. 

The possibility of prolonging life by decreasing the blood supply to the 
tumor is something that could be proved only by more detailed study. 


Summary 


A method of attacking carcinoma of the cervix by severing the nutritional 
supply line and at the same time stopping or markedly reducing the amount of 
bleeding is presented. The advantages of the procedure and the two different 
approaches are presented with a review of the anatomy involved. 


Although ligation of the internal iliac and ovarian arteries is not a new 
method for controlling uterine hemorrhage, it is felt that it does have a definite 
place in the management of uncontrollable hemorrhage from cervical malignancy 
and its use should be performed more frequently. The combined ligation of 
the iliae and ovarian arteries seems to be the procedure of choice. 


We wish to acknowledge the assistance of Dr. George Johnson in the preparation of 
this paper. 
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ARTERIOVENOUS ANEURYSM OF THE UTERINE ARTERY 
AND VEIN FOLLOWING TOTAL ABDOMINAL 
HYSTERECTOMY 


Report of a Case 


G. L. Wineman, M.D., L. C. GRAvLEE,-M.D., AND 
W.N. Jones, M.D., BirmincHaM, ALA. 


(From the Departments of Obstetrics and Gynecology and Surgery, University Hospital and 
Hillman Clinic) 


RAUMA involved in the performance of a surgical procedure carries with 

it some degree of blood vessel injury. In most instances it is no more than 
that incurred by the generally accepted method of transfixion and ligation of 
vessels for hemostasis, and it is not usually followed by serious sequelae. In 
rare instances, however, even this relatively mild trauma may result in the 
subsequent formation of an arteriovenous fistula. 

A review of the modern English medical literature yielded only one report 
of a case in which an arteriovenous fistula developed subsequent to an abdom- 
inal hysterectomy.' It is the purpose of this paper to add the second of these 
rare cases to the literature and to emphasize the importance of a careful pelvic 
examination in the follow-up of a patient after pelvic surgery. 


M. G., U. H. No. C77006, a 50-year-old Negro woman, was admitted to the University 
Hospital on April 14, 1958, because of postmenopausal spot bleeding from the vagina, 
pelvic pressure, low back pain, and frequency of urination. Physical examination showed 
a blood pressure of 210/100 mm, Hg, pulse 90 per minute, grade II eye grounds with earl) 
blood vessel nicking and severe arterial spasms. There was a 1 to 2 em. nodule palpable 
in the right lower pole of the thyroid gland. The heart was not enlarged, but a soft, 
blowing, Grade I systolic murmur was heard at the apex. A firm pelvic tumor with the 
clinical characteristics of uterine myomas was noted to extend well above the umbilicus. 
Routine laboratory and x-ray data were unremarkable except for an intravenous pyelogram 
which showed bilateral obstructive uropathy, most likely secondary to a large pelvic mass. 

Preliminary curettage and cervical biopsies were done to rule out epithelial neoplasia 
and followed on April 19, 1958, by a total abdominal hysterectomy with bilateral] salpingo- 
oophorectomy and incidental appendectomy. The procedure was uncomplicated except fo! 
‘‘bleeding from the ligated stump of the left infundibulopelvic ligament that required 
three figure of eight sutures and a running chromic No. 0 catgut suture for complete 
hemostasis.’’ The uterine vessels were transfixed and ligated bilaterally with chromic No 
1 catgut sutures. A transfusion of 1,000 ¢.c. of whole blood was given during the opera 
tion. A bilateral oophorectomy was performed because the left ovary was enlarged with 
gross evidence of a cystic teratoma. Microscopic studies confirmed the diagnosis of : 
dermoid cyst and fibromyomas without degeneration. The immediate postoperative cours« 
was uneventful, and the patient was discharged from the hospital on the sixth post 
operative day. 
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One month later she was examined in the outpatient clinic and was found to have 
‘‘some induration in the left adnexal region’’ as the only significant finding. Two 
months later, in the medical clinic, evidence ‘‘suggestive of hypermetabolism’’ was found. 
Elevated BMR determinations confirmed these findings although a protein-bound iodine 
test was normal. The patient was referred back to the gynecology clinic where a pelvic 
examination disclosed a 5 to 6 em. pulsatile mass in the left lower abdominal quadrant 
just above the left inguinal ligament. The mass could be pushed anteriorly to the ab- 
dominal wall where auscultation revealed a loud to-and-fro murmur with systolic accen- 
tuation. An intravenous pyelogram showed angulation of the left ureter in its lower 
portion and a 5 to 6 em. left-side soft-tissue mass in the pelvis producing pressure on the 
bladder (Fig. 1). There was good bilateral renal excretory function with apparent 
regression of the previously present hydronephrosis. 

The patient was readmitted to the hospital with the diagnosis of arteriovenous 
fistula involving either the left uterine or ovarian artery and vein. The blood pressure 
at this time was 208/106. The pulse was 80 per minute and regular. There was no evi- 
dence of cardiac enlargement. The soft, blowing, apical, systolic murmur and the small 
thyroid nodule noted on the previous admission were still present. An electrocardiogram 
was normal. There was a well-healed, low midline abdominal scar and an audible bruit 
over most of the surface of the left lower quadrant, heard loudest in the left nipple line 
4 cm, superior to the inguinal ligament. It could be heard even louder when the mass 
was pushed to the abdominal wall during pelvic examination. The abdomen was reopened 


Fig. 1.—Hazy soft-tissue mass impinging on the bladder and displacing the ureter. 


on July 30, 1958, under general anesthesia. A pulsating mass 5 to 6 cm, in diameter with 
a palpable thrill was easily identified in the left anterolateral region of the pelvis. The 
lesion was exposed by incising the posterior peritoneum and reflecting the sigmoid colon 
medially (Fig. 2). The ovarian artery and vein appeared grossly to enter the superior 
portion of the mass. Inferiorly, the uterine artery and vein entered directly into the 
aneurysmal sac. The left ureter ran within 0.5 em. of the posterior wall of the mass and 
was separated from it without difficulty. The left uterine artery and vein were indi- 
vidually doubly ligated and severed. The mass was then removed from the pelvis by 
ligating the ovarian artery and vein. When the specimen was opened, the uterine artery 
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and vein were noted to open directly into the aneurysmal sac (Fig. 3). The ovarian 
vessels had no communication with the sac and were not involved in the lesion except to 
end blindly in fibrous tissue on the superior pole of the mass. There was no change in 
the pulse rate following operation. The patient’s postoperative course was uneventful, 
and she was discharged from the hospital on the sixth postoperative day. 


Follow-up examinations in the outpatient clinic have revealed no sequelae to the 
operative procedures. She is asymptomatic one month after discharge and is being 
treated for her hypertensive disease. We are concerned about the solitary thyroid nodule, 
and she is being prepared for its removal. 


Fig. 3.—Aneurysm opened. A, Uterine artery. V, Uterine vein opened. 


Comment 


Transfixion and ligation of blood vessels en masse is generally accepted 
as the most likely etiological factor in the development of an arteriovenous 
aneurysm following pelvic surgery. There is a very low incidence of this 
lesion, however, in spite of the fact that ligation en masse is a common practice 
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Fig. 2.—Arteriovenous mass in situ. 
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in gynecological operations. Because of its rarity ligation of vessels in this 
manner per se is probably of questionable significance in producing an arterio- 
venous fistula. The significant point in the etiology is believed to be accidental 
passage of the needle through both the artery and vein at the time of trans- 
fixion of the tissue stump. Subsequent dissolution of a catgut suture leaves 
direct communication between the vessels, as does cutting or necrosis of the 
vessel walls produced by a nonabsorbable suture similarly applied. In order to 
minimize such accidents the surgeon should make every effort to avoid undue 
injury to the vessels he is securing and, if at all possible, ligate the vessels 
individually.” 

Uncontrolled hypertensive disease with an increased endarterial pressure 
head in association with this surgical mishap may well be another factor in 
the production of this lesion in some eases. 

Two points in the diagnosis of this lesion should be emphasized. First, 
any mass found on postoperative examination should be palpated carefully 
for pulsation. The lack of consideration of this point resulted in the failure 
of diagnosis in this case by several experienced examiners. Second, careful 
auscultation of any postoperative induration or mass may be helpful in the 
detection of this lesion. It is believed that the lesion in this case would have 
at least been suspected, if not immediately diagnosed, had auscultation over 
the left adnexal area been done earlier. 


Summary 


1. A ease is reported in which an arteriovenous fistula of the left uterine 
artery and vein was removed 102 days after a total abdominal hysterectomy 
and bilateral salpingo-oophorectomy. 

2. By allowing the examining fingers to rest quietly on the mass during 
examination, the pulsatile nature of this lesion will be detected. 

3. Auscultation over indurations and/or masses in postoperative patients 
should be a part of the routine follow-up examination. 

4. All efforts. should be made to minimize blood-vessel injury during 
operation and, whenever possible, both artery and vein should be ligated 
individually. 
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LACTATION AFTER HYSTERECTOMY IN A 
NULLIPAROUS WOMAN 


Henry B. Sacus, M.D., New York, N. Y. 
(From Sydenham Hospital) 


RUE lactation after hysterectomy in a nullipara is a very rare occurrence. 

Folklore and mythology are rich in legends of lactation occurring in virgins, 
nonpregnant women, old grandmothers, and even in men and male animals. 
There are reports of abnormal lactation following such pelvic operations as 
removal of the ovaries and the uterus. <A ease of this type was deseribed by 
Greenblatt? in a non-white woman 40 years of age. After hysterectomy the 
breasts became engorged to such an extent that they yielded several ounces of 
milk when expressed. The present case is almost identical in its clinical course. 


Case Report 


Mrs. L. P., a clerk, 42 years of age, non-white, married, gravida 0, para 0, noticed 
relatively short menstrual cycles for 4 months with 2 days of very heavy flow and clots. She 
developed staining between menses and pressure on the urinary bladder with frequency and 
urgency of urination. Examination revealed a large multiple fibroid uterus, and an abdominal 
total hysterectomy and bilateral salpingo-oophorectomy was performed on Dec. 12, 1957. The 
appendix was also removed. The pathological report did not reveal any findings of special 
interest. The patient had a fair recovery from the operation. A superficial thrombophlebitis 
occurred on the fifth postoperative day but subsided after 3 days of therapy. Two weeks 
after the operation and one day before discharge from the hospital, the patient mentioned 
that her breasts had been considerably congested during the last few days and that milk 
was dripping out of the nipples. The breast secretions appeared white in color and thin in 
consistency. While photographs were taken to record this phenomenon, the fluid dripping out 
of the nipples collected in a small puddle on the patient’s slip (Fig. 1). Ten days after 
discharge from the hospital the galactorrhea continued unchanged. The patient also com 
plained of hot flashes every 4 to 5 hours during the day and every 2 hours at night. After 
various tests (see below), estrogen medication was administered. Lactation was soon stopped 
and the hot flashes subsided. 

This is the summary of the findings of Bellevue Medical Center: ‘‘The patient had 
pains during her menses only the first year after menarche. Her libido is normal. She has 
been married for 17 years, and there was first degree sterility. There is no diabetes mellitus 
in the family, no cases of tuberculosis and no cases of hypertrichosis. This patient shows 
marked lactation following her hysterectomy. 

‘*The patient’s laboratory work-up reveals: Weight 134.5 pounds, fasting blood suga1 
88 mg., no sugar in the urine. Cholesterol 201 mg. Protein bound iodine 4.5. Seventee1 
ketosteroids 6.0. Seventeen OH steroids 3.7. Follicle stimulating hormones more than 105.6 
Pregnanediol 0.7 (normal), Pregnanetriol 0.2 (normal). Hemoglobin 11.5 Gm., red bloo 
cells counted 3,600,000; color index 1.0, white blood cell count 8,600; differential count normal 
Sedimentation rate: 1 hour. Vaginal smears: no abnormal cells. X-ray of the skull wa 
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entirely negative. The sella turcica showed no evidence of abnormality. Some physiological 
calcification of the petroclinoid ligament but no abnormal calcifications were demonstrated. 
The Glucose Tolerance Test was essentially flat. On the basis of these findings the patient 
does not follow the acromegaly diagnosis associated with lactation as occasionally seen, and 
this must be explained upon the basis of the removal of the uterine factor being responsible 
for the release of pituitary activity producing lactogenic effect.’’ 


Comment 


The early development? of the mammary gland in the embryo is apparently 
uninfluenced by sex hormones. It is possible the adrenals act as primitive 
sex glands. Additional growth is superimposed upon embryological develop- 
ment at the time of birth or shortly thereafter when palpatory enlargement of 
the breast occurs by expansion of the duct tree and increased amounts of peri- 
ductal stroma. 


In adolescence? ovarian estrogenic hormones lead to inereased stromal 
growth. The rapid lobule formation in pregnancy surpasses that experimentally 
obtained by other hormones and it is probable that a hormone supplied by the 
placenta is the effective stimulus.? Greenblatt’ states that the high concentration 
of ovarian hormones during pregnancy is conducive to glandular development 
of the breast but inhibitory to lactation. With parturition, the inhibitory in- 
fluences are removed and, coincident with the decline in estrogenic substances, 
lactogenic hormone is liberated and lactation occurs. 


Turner and Gomez‘ have concluded that the growth of the mammary gland 
is dependent upon the mammogenic hormone prolactin, a protein-like substance 
secreted by the pituitary, and that secretion of this hormone is stimulated by 
the ovarian hormones. The mechanical stimulus of nursing is necessary to 
maintain active secretion. Lactation is impossible if development of the duct 
system is absent. It is limited if complete lobule formation is lacking.? Nelson 
and Tobin® reported that estrogen had little effect on the mammary glands of 
hypophysectomized rats, strongly suggesting that ovarian hormones cannot 
work on the mammary gland without an intact hypophysis. 


Androgenic and estrogenic substances occurring in the adrenal cortex 
are also active factors and their reaction is similar to that discussed above for 


| 
3 
d 
a 
is 
is 
VS 
Al 
6 
a 


206 SACHS Am. J. Obst. & Gynec 


July, 1959 


sex hormones.? Speert® confirmed findings of Geschickter? and Grollman‘ 
showing that desoxycorticosterone produced lobule-alveolar growth in the mam- 
mary gland of the castrated female monkey. Thyroxin augments lactation to 
some minor degree, but its action is indirect.* 

Regarding unphysiologie galactorrhea, the pituitary dysfunction of 
acromegaly must be mentioned.*:® Acromegaliec women have been reported to 
have nursed babies for 2 to 3 years. Krestin’® reported 2 cases of spontaneous 
lactation associated with enlargement of the pituitary in nonpregnant, non- 
acromegalic women. Argonz and Castillo’! described spontaneous galactorrhea 
in 15 women, 9 of whom were never pregnant. They showed symptoms of 
irregular menses (mostly amenorrhea), some degree of obesity, and seborrhea; 
all but one exhibited low urinary FSH excretion and lack of endogenous estrogen, 
and 8 out of the 15 had pituitary tumors This galactorrhea is pituitary or 
hypothalamic-pituitary in origin resulting in eosinophil hyperfunction of 
the anterior pituitary. Dadey and Hurxthal’® described abnormal galactorrhea 
in a ease of amenorrhea and diabetes insipidus. Heberden and Cooper™ 
described a case of abnormal lactation with menstrual irregularity and sterility, 
and included a survey of lactation in nonpregnant women. Operative procedures 
such as pneumoencephalography™ and thoracoplasty,° as well as partial 
ovarian resection,’® may be the cause. Lactation has also been observed after the 
administration of certain drugs (chlorpromazin'**? and Rauwolfia). It may 
also follow encephalitis.*? 

How does castration influence mammary function? Geschickter? observed 
castration to be ‘‘followed by the eventual disappearance of the lobules, collapse 
of the mammary tubules, involution of the lining epithelium and condensation 
of the fibrous stroma,’’ making the gland unresponsive to lactogenic hormone. 
The same, he says, is true for senile involution. Greenbaum?* reported 14 eases 
in which milk secretion followed extirpation of the ovaries. Clinical observation 
led him to believe that whereas ovarian function is necessary for the development 
of the breast, it is the cessation of ovarian function—or removal of the placenta— 
that means removal of the inhibitory factor that permits free play of the lacto- 
genic hormone. In other words, the lactation hormone seems to act only after 
previous action of the gonadal hormones. Corner** injected alkaline extracts 
of sheep pituitary into ovariectomized rabbits which had never ovulated As a 
result, he produced lactation which could not be distinguished from that observed 
at the very end of pregnancy. This would seem to justify the opinion that 
lactation is induced by a positive stimulus from the hypophysis which may not 
be associated with or dependent on ovarian and placental influences. The 
question of what the influences are which are known to stimulate the 
pituitary to lactation is still unanswered. Lyons and associates** emphasize the 
importance of multiple synergism in mammary growth and milk secretion. They 
declare that it is impossible to define the precise and specific action of each 
individual pure hormone. Their conclusion is that milk secretion is induced 
by the trio of lactogenie and growth hormones and hydrocortisone acetate. 

In the French literature, Eyraud®> cited Halban, the well-known Vienna 
gynecologist, as being the first one to study methodically (as early as 1924) a 
possible action of the uterus on lactation. The French author, after evaluating 
many causes of conservative cesarean section and cesarean section—hyster 
ectomies, concluded that the second phase of the development of the mammary 
glands during pregnancy is determined by the appearance of a gland discovered 
in the uterus muscle (‘‘glande myométriale’’) and not by the fetus or by forma 
tions of fetal origin. This concept of a uterine factor was again upheld by 
Mishell and Motyloff?® in their studies of the effect of hysterectomy on th: 
ovaries. Tenney, Parker, and Robbins** gave experimental evidence for th: 
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existence of a uterine factor very recently. Since all these experiments deal 
only with the effect of this uterine factor upon the ovaries they do not nee- 
essarily apply to an effect upon the lactotropic hormone of the hypophysis. 

The endocrinological studies in the present case, supervised by Dr. H. 
Kupperman in Bellevue Medical Center, did not reveal significant figures of 
the biological values. The clinical phenomenon observed was explained on the 
basis of the removal of an inhibitory factor which released the pituitary 
lactogenice activity. The postoperative administration of estrogens suppressed 
the lactation effectively. 


Summary 


1. A ease of lactation after hysterectomy and bilateral oophorectomy in 
a nonpregnant, nulliparous woman is described. 

2. Current knowledge of hormonal influences upon the mammary gland 
is discussed. 


I wish to thank Dr. Herbert 8S. Kupperman for his kind assistance in working up and 
evaluating this case. 
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HYSTERECTOMY 
A Review of the First Five Years in a New Private Hospital 


Joun P. Ortraway, M.D., Grosse Pointe Farms, MIcH. 


(From the Department of Obstetrics and Gynecology, St. John Hospital, Detroit, Mich.) 


HIS report covers 820 hysterectomies performed in a new 300 bed general 

hospital from Jan. 1, 1953, through Dee. 31, 1957. There were 598 ab- 
dominal hysterectomies and 222 vaginal hysterectomies. The distribution and 
percentages are shown in Table I. These patients were operated upon by 23 
members of the Gynecological Section and 17 members of the Department of 
General Surgery. Approximately 70 per cent of the work was done by the 
former group. During the years covered by this report, abdominal hysterectomy 
consistently represented about 10 per cent of all the abdominal operations 
carried out in this hospital. 


TABLE I. TYPE OF HYSTERECTOMY 


VAGINAL “SUBTOTAL 
NUMBER 10. | % v0. % 


127 é 19.7 12 
137 
176 
201 
179 
820 


| 


TABLE II. OPERATING TIME 
VAGINAL ‘SUBTOTAL TOTAL 
| HOURS | MINUTES | HOURS | MINUTES | HOURS | MINUTES 
34 
51 
55 
45 
10 


Each record was reviewed with particular reference to blood loss. Opera 
tive dictation, anesthesiologist’s chart, order sheets, and nurses’ notes wer 
scanned for an accounting of each unit of blood. A check was likewise madi 
of the laboratory technician’s notation of ‘‘used’’ or ‘‘not used’’ for eacl 
500 ¢.c. of blood reserved for a given patient. This rendered as complete a: 
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| 
TOTAL 
YEAR | NO. | % 
1953 90 70.9 
1954 96 70.1 
1955 136 77.2 
1956 117 58.2 
1957 132 73.7 
Total 571 70.0 
YEAR 
1953 
1954 
1955 
1956 
1957 
|_| 
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possible the true score of blood replacement. Operative time and the number 
of postoperative days were used for comparative study. The average time for 
each type of hysterectomy is shown in Table IT; the average number of 500 c.c. 
units of blood in Table ITI. 


TABLE IIT. BLoop REPLACEMENT (500 c.c. UNITS) 


‘| VAGINAL | SUBTOTAL 


Over the 5 year period the average number of postoperative days after 
vaginal hysterectomy was 8.71, and for total abdominal hysterectomy 8.05 days. 


Age Incidence 


Age incidence by decades is as expected in a series of this kind. While 
no vaginal hysterectomies were performed on patients in the third decade, 15 
abdominal operations were. Vaginal removal of the uterus was seen in a greater 
proportion of patients in the sixth and seventh decades as compared with the 
abdominal route. (See Table IV.) 


TABLE IV. INCIDENCE BY DECADES 


TOTAL 


AGE (YEARS) | VAGINAL | SUBTOTAL 


20-29 0 13 
30-39 23 158 
40-49 67 289 
50-59 66 2 88 
60-69 21 
70-79 


TABLE V. PRIMARY INDICATIONS FOR HYSTERECTOMY 


Vaginal.— 

Prolapse—all degrees 
Cystocele and rectocele 
Dysfunctional bleeding 
Fibroids 

Chronic cervicitis 
Adenomyosis 

Carcinoma in situ (cervix) 
Carcinoma of endometrium 


Abdominal.— 
Fibroids 
Chronic cervicitis 
Endometriosis 
Ovarian cystomata, benign 
Endometrial carcinoma 
Pelvic inflammatory disease 
Dysfunctional bleeding 
Carcinoma in situ (cervix) 
Choriocarcinoma 
Sarcoma 


, 1953 0.88 0.58 0.50 
1954 1.23 0.91 0.82 
1955 1.33 1.00 Li3 
1956 1.01 0.00 0.75 
1957 0.74 1.00 0.66 
| 
80-89 1 0 0 
139 
38 
10 
17 
1] 
324 
58 
53 
29 
27 
27 
26 
17 
l 
4 
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Primary Indications 


Prolapse of all degrees served as the primary indication in the vast ma- 
jority of vaginal hysterectomies. This operation was seen as an accompanying 
procedure in 38 vaginal plastic repairs. Fibroids, dysfunctional bleeding, and 
chronic cervicitis were seen in descending frequency (Table V). 

Fibroids were found to be the primary indication in over half of the cases 
of total abdominal hysterectomy. Chronic cervicitis and endometriosis followed 
in descending frequency. Benign ovarian cystomas were seen in 29 accompany- 
ing hysterectomies. Endometrial carcinoma and carcinoma in situ of the cervix 
were seen in 27 and 17 instances, respectively. Pelvic inflammatory disease 
was listed as a primary indication in only 27 instances. 

The marked decrease in the use of subtotal hysterectomy was notable. Re- 
tention of the cervix has become a rarity and in the past 3 years was seen only 
in hysterectomies performed to control postpartum hemorrhage in obstetrical 
emergencies which failed to respond to other measures. 


TABLE VI. COMPLICATIONS 


VAGINAL | TOTAL ABDOMINAL 


Surgical drainage abscess Wound infection with drainage 
Surgical drainage hematoma Wound infection with drainage 
Surgical shock Wound infection with disruption 
Surgical shock 


Surgical shock Reimplantation of cut ureter at time 
of accident 
Prolonged operating time due to pedicle 
hemorrhage 
Postoperative hemorrhage requiring 
reoperation 


No major complications Thrombophlebitis 27 days on anti- 

coagulants 

Postoperative hemorrhage requiring 
reoperation 

Pelvic hematoma with spontaneous 
drainage 

Postoperative hemorrhage requiring 
reoperation (12 units blood) 


Pelvic peritonitis 7hematoma Thrombophlebitis with caval ligation 
Prolonged surgery due to difficult eighth postoperative day 
hemostasis and unusual obesity Postoperative hemorrhage requiring 
reoperation 
Wound infection with drainage 


Prolonged bladder retention Wound infection with drainage 
(19 days) Femoral ligation for thrombophlebitis 
Postoperative hemorrhage from on seventh postoperative day 
vaginal mucosa Wound disruption on fifth postoperative 
Prolonged bladder retention day 
(18 days) Urinary infection (27 days) 
Prolonged bladder retention Thrombophlebitis responding to anti- 
(15 days) coagulants 


Complications and Mortality 


Serious complications of hysterectomy have diminished in general, and in 
the vaginal cases in particular. Admittedly, larger tumors, endometriosis, and 
pelvic inflammatory disease were reserved for abdominal hysterectomy so that 


210 

YEAR 


Volume 78 HYSTERECTOMY 911 
Number | 


complications were greater in this group. Table VI shows that secondary opera- 
tion for hemorrhage was the most threatening and occurred 4 times. In con- 
trast, of the vaginal cases only one patient was returned to the operating room 
for hemostasis. One death was counted in the entire series, and it followed 
hysterectomy. This was in a 75-year-old diabetic woman with procidentia. She 
succumbed on the fifth postoperative day following difficulties in adjusting 
fluid balance. Autopsy was refused. 


Conclusions 


1. The experience of the first 5 years of a new hospital in hysterectomy, 
abdominal and vaginal, has been presented. 


2. Increasing incidence in vaginal hysterectomy is seen. A decrease in 
the use of subtotal hysterectomy is witnessed to the point where it is used only 
for obstetrical emergencies. 


3. The operating time for each procedure is approximately the same al- 
though vaginal cases almost invariably included repair work. 
4. A review of complications and mortality reveals that hysterectomy of 


either type is becoming an increasingly safe procedure. Selection of the proper 
route is most important. 


| 
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DEPARTMENT OF CURRENT OPINION 


Pertinent Comments 


A NEW NAME FOR OUR SPECIALTY? 


HAROLD SPEERT, M.D., New Yorx, N. Y. 


What’s in a name? That which we call a rose 
By any other name would smell as sweet. 


Shakespeare: Romeo and Juliet, Act II, Scene 2. 


HE special branch of medicine that deals with the diseases peculiar to women 

and with the problems of pregnancy and parturition has lived through 
numerous changes in its nomenclature. The transition from midwifery to 
obstetrics spanned several centuries, during which a host of related terms were 
introduced and allowed to lapse into obsolescence. Obstetrication was used by 
Donne, in 1615, for the action or office of a midwife; Cockeram, a few years 
later (1623), employed the verb obstetricate, meaning to act as a midwife or 
to aid in childbirth. Howell, in 1645, adapted the same stem to its adjectival 
form obstetricious (‘‘He doth the obstetricious Office of a Midwife’’). Paying 
gracious tribute to James Douglas (of cul-de-sac fame) Alexander Pope ab- 
breviated this word to obstetric in The Dunciad (1742): 

There all the Learn’d shall at the labour stand, 
And Douglas lend his soft, obstetric hand. 

The term obstetricography was introduced in 1828 by M. Ryan in his Manual 
of Midwifery, to denote the subject’s scientific aspects; in 1834 Blundell coined 
the additional variant obstetricy for the title of his book, The Principles and 
Practice of Obstetricy. Obstetrix (I. Taylor, 1839) was used synonymously 
with midwife, whereas obstetrist, as employed by Robert Barnes (1874), finds 
its current counterpart in our obstetrician (‘‘The same consummate obstetrist 

. insisted upon the rule .. . of not removing the placenta [in cases of ab- 
dominal pregnancy]’’). 
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According to the Oxford English Dictionary, the term gynecology was 
introduced by Craig in 1847; two decades later T. Gaillard Thomas adopted the 
name gynecologist for specialists in this field, in his Practical Treatise on the 
Diseases of Women. In 1876 the root, already firmly established, received fresh 
nutriment when a group of 19 physicians, convened in New York, chose for 
their new organization the name American Gynecological Society. J. H. Aveling, 
who made a noteworthy contribution to the history of the obstetric forceps with 
his genealogic account of the Chamberlen family, proposed in 1878, as an al- 
ternate to gynecological, the adjectival form gynecic (The Influence of Posture 
on Women in Gynecic and Obstetric Practice). The word gynecic has con- 
tinued to find a certain measure of favor to this day, but usually with a some- 
what broader meaning, embracing obstetric as well as gynecologic, or in the 
even more general sense of ‘‘ pertaining or relating to women.”’ 


The protracted betrothal of gynecology to obstetrics has culminated in a 
union that now appears so firm as to no longer justify retention of the maiden 
name or the cumbersome composite of both. 


The unity of the specialty is abundantly attested by departments of 
instruction, now combined in almost all medical schools, and by scientific so- 
cieties and journals devoted equally to obstetrics and to gynecology, and it 
continues to be fostered by the American Board of Obstetrics and Gynecology, 
which requires for certification bilateral training and competence. Even our 
textbooks, long limited by tradition to either obstetrics or gynecology, have 


begun to succumb to this inevitable consolidation, and combined texts promise 
to appear in increasing number. 


Is it not time, therefore, that we take the last, logical step in reeognition 
of our specialty’s unity, and modernize its terminology? The Germans have 
met this need in part with the name Frauenarzt for the obstetrician-gynecologist, 
and some South Americans with the term ginecotocologia for obstetrics and 
gynecology. 

Gyniatrics (from the Greek gyné, meaning woman; and iatros, physician or 
medicine; iatrikos, healing; iatriké, treament of disease) suggests itself as a 
modern English language replacement for the honorable but tired double name 
obstetrics and gynecology (ef. pediatrics, geriatrics); and gyniatrician for the 
combined obstetrician-gynecologist. Obstetrics and gynecology have been joined 
in fact. Does not this union merit a proper name? 
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THE AUCTIONEER’S PUFF 


ArTHUR G. Kino, M.D., CincInNaTI, OHIO 
(From the Department of Obstetrics and Gynecology, Jewish Hospital Association) 


T IS said that while the law frowns on downright deceit and misrepresentation, 

even if oblique, it tolerates a certain amount of exaggeration of values for 
the purpose of promoting a sale, as at an auction. Hence this exaggeration is 
called “the auctioneer’s puff.” In the field of medications the “puff” seems to 
be limited only by the conscience of the manufacturers and the credulity of the 
doctors. Both have considerable elasticity. 

Not many proprietary medicines are now advertised as “good for what ails 
you,” but not even the notorious Paracelsus dared offer the SAME pill as good 
for contraception, sterility, threatened abortion, premature labor, menometror- 
rhagia, hypomenorrhea, amenorrhea, oligomenorrhea, polymenorrhea, dysmenor- 
rhea, and premenstrual tension. This wonder drug of 1958, advertised in even 
our best medical journals as good for each of these conditions (or symptoms) 
by two good and reputable pharmaceutical companies, makes life easier for the 
practitioner of obstetrics and gynecology. With this potent substance, probably 
the highly concentrated active principle of the original Lydia Pinkham’s Vege- 
table Compound, our diagnostic efforts can now stop at merely naming the 
woman’s complaint as any one of those listed and prescribing the pill as directed 
on the bottle. 

The claims of the manufacturers are substantiated by the experimental 
work of some of our topflight gynecologists, whose names appear in fine print 
(instead of billboard-size letters like that of Dr. Pierce and his Golden Remedy ) 
with references to their articles published in some of our medical journals. 
The doctrine of the auctioneer’s puff permits a judicious selection of phrases 
and sentences from these observations, so that each of the respected authors is 
represented as endorsing the product and the claims made for it. 

For other drugs, a throwaway advertisement may quote a line from one or 
more articles suggesting that a given product has value in certain conditions, 
but if these “researchers” are not well enough known or sufficiently respectable, 
the advertisement may add that the product was “also studied” by Dr. X, Dr. 
Y, and Dr. Z. The law does not require the advertisement to add that each of 
these highly competent investigators found the medication worthless. This sort 
of thing is the really raw version of the type of advertising that quotes “re- 
search” in which no controls were used. “Ninety-six per cent of patients cured” 
screams a green-on-mulberry colored headline. Then in fine print (beeause 
medical ethies forbid a doctor to have his name prominent in anything re- 
sembling an advertisement) is the reference to a published report of 25 cases of 
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coryza treated for a fortnight with daily injections of “merdecillin” with only 
one failure. The named journal in which the article was published lends an 
aura of scientific accuracy which is interpreted as complete endorsement. 

Aside from the insult to the intelligence of the medical profession, and re- 
gardless of the many millions of dollars spent by the public on unnecessary and 
useless drugs prescribed in good faith by doctors, there lies herein a real and 
present danger to the practice of medicine. A recent book, The Medical World 
of the Eighteenth Century, considers the greatest achievement of that prolific 
period to be the first effective thrust of rationalism against empiricism. The 
struggle is still going on and, up to recently, was being won. But the practicing 
physician of today is relearning his pharmacology, because less than 20 per cent 
of the drugs he prescribes or uses were even thought of when he went to medical 
school. In his busy life he has only two sources of information: medical 
journals and commercial advertising. The pity is that these two are in an 
accidental partnership, indissolubly married for better or for worse in a state 
of involuntary symbiosis. 

The difference between the snake oil vendor and the pharmaceutical com- 
panies is the ethical product, the proprietary medicine. No drug company can 
sell its products ethically without first selling the doctor on the value of the 
medication. The doctor wants evidence, and the advertising manager, protected 
by the doctrine of the auctioneer’s puff, gives it to him in the form of pertinent 
selections from research published in medical journals. Without the cooperation 
of doctors to do research and medical journals to publish it, the pharmaceutical 
companies would be reduced to selling staple items and patent medicine. 

Most of the companies are genuinely interested in promoting the science of 
materia medica, and they have made great contributions both in actual research 
and in providing money for research and for basic science teaching, from which 
they derive only a remote benefit. Their professional departments deserve great 
praise for the most part. But one is reminded of the cartoon in the New Yorker 
Magazine of a meeting of the Board of Directors which had just heard the re- 
port of a researcher. The president (more likely the vice-president in charge 
of promotion) then says: “We have an excellent drug here, but we have to find 
something it is good for.” The indictment for exploiting the medical profession 
must be directed against the promotion and advertising departments, These 
people have not yet learned the difference between soap and sulfonamides, and 
as long as they ean find “five New York doctors” to back them up they will 
eonvinee the rest of the physicians that either is good for what ails their patients. 

The medical journals can, although at considerable financial sacrifice, refuse 
any advertising that is even a tiny bit ‘‘slanted’’ or exaggerated. But un- 
fortunately the articles they publish, some of them read before our most learned 
societies, are often as enthusiastically UNecontrolled as the advertisers’ squibs. 
The editors have to decide what degree of censorship they will exercise. The 
fine-print line, “Neither the Editors nor the Publishers accept responsibility for 
the views and statements of authors as published in their original communica- 
tions,” has far more than legal implications. A medical journal is a forum in 
which evidence and conclusions are presented for public judgment. The editors 
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hesitate to assume the right (or the wisdom) to prejudge too critically the 
scientific acumen of the various authors. But they are not required to publish 
everything submitted, and hence they have some latitude with which to fulfill 
their obligations as educators. 


A facultative symbiosis, such as exists between the pharmaceutical houses 
and the medical journals, tends to become parasitic. One element in this tend- 
ency is the use of trade names rather than scientific names. The number of trade 
names has multiplied beyond reason or the capacity of the doctors to remember 
them or keep them straight. The two arguments for their use are that they are 
better known (thanks to advertising) and that they are easier to remember. Are 
they? The complex substances have shortened, accepted, official names, and these 
could be remembered if used often enough. Flipping the pages of the advertis- 
ing section of a recent issue of a medical journal one finds (on successive pages, 
but in fine print): prochlorperazine, ethisterone, dimenhydrinate, iron choline 
citrate, meprobamate, acetylsulfasoxazole, nitrofurazone, cyclizine, pyridoxine, 
chlorothiazide, meclazine, chlorpromazine. But the departments of pharma- 
cology in the various medical schools cannot afford the expense of employing 
advertising consultants who will drill these simple names into the heads of 
students with visual aids in 4 colors and illustrated layout techniques. Because 
the trade names of these substances have been high-pressured into the sensorium 
of the practicing physician, the scientific articles have begun to use them, some- 
times throughout the paper. This is a compromise between education and com- 
meree, between the University and Madison Avenue, and places the Editorial 
Board in the uncomfortable position of deciding which of the two will ultimately 
control the teaching of pharmacology to the practicing physician. 

He is going to learn his therapeutics from the source which gives him the in- 
formation dramatically, briefly, repetitively, and authoritatively. The pharma- 
ceutical houses succeed where the medical journals fail because the latter have 
none of these 4 to offer except authority. The pharmaceutical houses have the 
first 3 and borrow the fourth for a relative pittance. The medical journals lend 
their authority for commercial purposes and, like some of the authors, have no 
more control over the use of excerpts than do certain professional ladies over 
the distribution of their favors. 


We cannot stop the advertising agencies from using the auctioneer’s puff 
to delimit their ethics. But before the practice of medicine becomes totally 
empiric and goes back to the dogma of “When in doubt give potassium iodide,” 
the medical journals can exercise some control over the use of their reputation 
and the reputation of their contributing authors to accelerate the trend in that 
direction. 


The following suggestions are made, however sanguine, chimeric, or pre- 
sumptuous they may be: 


1. That medical journals forbid the use of their names in the references in 
published or mailed advertisements that do not meet the “sniff test’? which de- 
tects the slightest odor of misrepresentation by inference or by quoting out of 
context. 
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2. That medical journals refuse to publish papers in which the language of 
the conclusions is not completely warranted by the data, thus accepting some 
responsibility for the validity of the conclusions. 


3. That medical journals require their authors to use the approved, 
shortened scientific or generic names of drugs, with the commercial name and 
manufacturer revealed only in a footnote. This is fundamentally the policy of 
the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY. 
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Reviews and Abstracts 
EDITED BY Louis M. HELLMAN, M.D. 


SELECTED ABSTRACTS 


Acta obstetricia et gynecologica scandinavica 
Vol. 37, 1958. 


*Robbe, Hjérdis, and Strém, Gunnar: Blood Volume Change in Relation to Measured 
External Blood Loss at Normal Delivery, p. 448. 

*Lindgren, L., Normann, P., and Viberg, L.: Prolonged Pregnancy, p. 482. 

*Hagbard, Lars: “Pre-Diabetic” Period From an Obstetric Point of View, p. 497. 


Robbe and Strém: Blood Volume Change in Relation to Measured External Blood Loss at 
Normal Delivery, p. 448. 


In 18 obstetrically normal women the total amount of hemoglobin in the body (THb, 
alveolar CO method), the hemoglobin concentration (Hb), and the hematocrit (Het) were 
measured repeatedly in the peripheral blood before and after delivery. The maternal 
external blood loss at and after delivery was carefully estimated. Repeated THb measure 
ments were made after delivery in an additional 9 normal women. Measurements of the 
plasma volume (PV, Evans blue technique) were made before and after delivery in 9 of 
the 27 women. The maternal THb before delivery was slightly overestimated (1 to 2 per 
cent) by the CO method because of fetal uptake of CO; this error was corrected. 
Maternal blood loss in the placenta was estimated as 20 per cent of placental weight. 

The total maternal external blood loss at delivery and during the first week after 
delivery averaged 547 ml. of whole blood (202 ml. of red cells). At delivery and during 
the first 2 hours after delivery 84 per cent of the total external loss occurred. The de 
crease in THb up to the seventh postpartum day corresponded to a loss of 961 ml. of 
whole bluod (355 ml. of red cells). The unexplained difference, 414 ml. of whole blood 
(153 ml. of red cells), was statistically highly significant. 

The unexplained disappearance of red cells occurred mainly between one or a few 
hours before delivery and 2 hours after delivery. The magnitude of the unexplained 
difference was not correlated to the amount of the external blood loss. Prevailing hy 
potheses concerning the etiology of this loss are discussed. 

The plasma volume determinations were not judged to be reliable during labor, Afte 
delivery the body Het averaged 90 per cent of the peripheral Het. 


RosBert EK. L. NESBITT, JR. 


*These articles have been abstracted. 
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Lindgren, Normann, and Viberg: Prolonged pregnancy, p. 482. 


The deliveries which formed the materiai for this study numbered 12,134 and oce- 
curred in the years 1949 to 1955. A pregnancy of more than 294 days’ duration, calculated 
from the first day of the last menstrual period, was considered to be prolonged. Pro- 
longed pregnancy was treated conservatively in all instances. A higher proportion of male 
and first-born infants belonged to the “prolonged pregnancy” group than to the “delivered 
at term” group. The perinatal mortality rate for prolonged pregnancy was twice that for 
delivery at term (3.8 vs. 1.5 per cent for primigravidas and 1.1 vs. 0.6 per cent for multip- 
aras). Labor per se accounted for the rise in these rates. Prior to labor there was no 
difference between the fetal mortality rates for prolonged pregnancy and delivery at term. 
Asphxia and cerebral hemorrhage accounted for the increase in the perinatal death rates 
during and after labor. <A high birth weight did not involve the risk of increasing the 
fetal mortality rate or danger of asphyxia and cerebral hemorrhage, provided that the 
patients in whom cephalopelvie disproportion is diagnosed clinically, are delivered by 
cesarean section. The incidence of forceps delivery and the proportion of fetal deaths 
associated with it were higher in cases of prolonged pregnancy. 

The rise in the perinatal mortality rate for prolonged pregnancy was above all 
observed in cases of primary uterine inertia and threatened asphyxia. The higher 
mortality rates were due to (1) the higher incidence of and higher fetal mortality rate 
for primary uterine inertia, and (2) the higher incidence of and the higher fetal death 
rate for threatened asphyxia. 


RoBERT E. L. NESBITT, JR. 


Hagbard: ‘“Pre-Diabetic” Period From Obstetric Point of View, p. 497. 


The author reports the results of his survey of 274 pregnancies in 113 women who 
later developed diabetes mellitus. No increase in the incidence of abortion was observed 
in these “prediabetic” pregnancies, but the perinatal death rate (13.3 per cent) was 
considerably increased over that observed for the control group. This increase, however, 
was observed only during the 5 year period prior to the diagnosis of the disease in the 
mother. The greatest risk occurred during the 2 years preceding the onset of clinical 
diabetes (37.3 per cent mortality). Spontaneous premature labor (before the end of the 
thirty-seventh week) was a prominent clinical feature in the latter period (26.2 per cent) 
compared with the incidence of this complication in the total cases studied (17.4 per 
cent). The incidence of oversized infants in this group of patients rose as the time for 
the clinical onset of diabetes approached, and reached an incidence of 26.7 per cent during 
the final 2 years. A significant portion of the infants showed a congenital deformity (4 
per cent against 1.7 per cent in a normal control series). 

Glucose tolerance tests were performed on women who gave birth to infants weighing 
over 4,500 gramis as well as on a number of women with obstetrical histories of severely 
deformed or stillborn infants, in whom no obstetrical or other cause of the complication 
was found. Examinations were performed on 189 women on the fourth or seventh day 
after delivery and these results were compared with those in a control series of 100 women 
who were identically examined. The average value for the blood sugar both 60 and 90 
minutes after administration of glucose was significantly higher in the test series than 
in the control series. Using a maximum value of 220 mg. per milliliter or over and/or a 
2 hour value of 120 mg. per milliliter or over as criteria of abnormality, 37, or 19.6 per 
cent, of the test series proved to have abnormal glucose tolerance curves as against only 
4, or 4 per cent, of the control series. 

The author believes that the high incidence of fetal complications during the “pre- 
diabetic” period is probably due to the fact that some of the mothers had transient un- 
recognized diabetes during pregnancy, or at any rate had a lowered carbohydrate toler- 
ance several years before the disease was manifest. He draws attention to the importance 
of detecting latent and incipient diabetes and suggests several diagnostic methods which 
may be useful to the obstetrician. 

RoBerT E. L. NESBITT, JR. 
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Boletin de la Sociedad de Obstetricia y Ginecologia de Buenos Aires 
Vol. 37, October, 1958. 
*Giardini, R. G., and Colque, C. M.: Diabetes Insipidus and Pregnaney, p. 215. 
Giardini, and Colque: Diabetes Insipidus and Pregnancy, p. 215. 


The authors report a case of diabetes insipidus in a 23-year-old primigravida. The 
diagnosis of diabetes insipidus was made when the patient was 11 years of age and the 
disease responded well to hormone therapy. She became pregnant for the first time at 
age 23 and went through a relatively uneventful pregnancy with the spontaneous delivers 
at term of a normal 4,300 gram infant. The diabetes disappeared for 2 months post 
partum and then the usual clinical picture reappeared. The patient had abundant milk 
post partum but it had to be extracted because of apparent mechanical difficulties. The 
authors also mention that the patient had an abortion at one month in her second 
pregnancy. 

FRANCIS B. O’BRIEN, JR. 


Fertility and Sterility 


Vol. 9, July-August, 1958. 


“Noyes, R. W., Adams, C. E., and Walton, A.: Transport of Spermatozoa Into the 
Uterus of the Rabbit, p. 288. 

*Schwartz, R., Brooks, W., and Zinsser, H. H.: Evidence of Chemotaxis as a Factor in 
Sperm Motility, p. 300. 


*Rommer, J. J., and Rommer, C. 8.: Sexual Tones in Marriage of the Sterile and Once 
Sterile Female, p. 309. 


*Grant, A.: Cervical Hostility, p. 321. 


*Davis, M. E., and Abou-Shabanah, E. H.: Comparative Study of Cervical and Nasal 
Smears in Women, p. 344. 


Noyes, Adams, and Walton: Transport of Spermatozoa into the Uterus of the Rabbit, 
p. 288. 


The authors report in detail the experiments they performed on rabbits in an effort 
to verify the fluoroscopic observations of Krehbiel and Carstens concerning transfer of 
contrast medium from the vagina into the uterus 2 minutes after initiation of stimulation 
of the vulva. Although their observations on vaginal contractions corresponded fairly 
accurately with those made by Krehbiel and Carstens in the rabbit, the authors never 
observed vaginally placed contrast medium enter the uterine horns following stimulation 
of the vulva. Nor was it easy to fill the uterine horns by means of catheters placed 
within the uterine cavities. Iodized oil injected into the tubal end of the horn was seen to 
pass into the vagina rapidly. Oil injected into the cervical end of the horn flowed out 
through the cervix immediately. 


Vaginal insemination of a suspension of chemically killed spermatozoa was not 
followed by their passage into the uterine horns after 4 hours of intermittent stimulation 
of the vulva. When semen containing a mixture of dead and living spermatozoa was 
inseminated into the vagina, small numbers of spermatozoa, nearly all of which were 
motile, were recovered from the uterus one hour later. Within the next few hours the 
total number of spermatozoa in the uterine horns rose rapidly, but the proportion that 
were motile remained consistently between 70 and 90 per cent. When semen containing 
a large number of dead and a small number of living spermatozoa was injected into the 
tubal end of the uterine horn most of it spilled as rapidly into the vagina as the contrast 
medium did. However, nearly all the sperm recovered from the uterine horn one hour 
later were dead. At subsequent intervals the proportion of live spermatozoa rose rapidly. 
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It was concluded, therefore, that in the rabbit neither radiopaque material nor semen 
passes from the vagina into the uterus during copulation or following artificial stimulation 
of the vulva. Living spermatozoa, therefore, must pass through the cervical barrier as a 
result of their own motility. 


T. TOPKINS 


Schwartz, Brooks, and Zinsser: Evidence of Chemotaxis as a Factor in Sperm Motility, 
p. 300. 


In a series of experiments the authors demonstrate an apparent chemotaxis by human 
ovarian cyst fluid and egg albumin for spermatozoa. Various types of cyst fluid as well 
as egg white enhance both sperm survival and progression through periods of refrigeration. 

Normal semen was centrifuged and the supernatant seminal fluid used to make a 
sperm dilution of 1:10. Contact with a colored test solution of similar dilution was then 
effected in the chamber of a specially prepared glass slide. Specimens were counted 
immediately and again in 20 minutes. When ovarian cyst or follicular fluid was used 
there were 66 per cent more spermatozoa in the field of the chemotactic agent than in 
the field of plain semen. When egg albumin was used the increase was 36 per cent. 

In 8 semen specimens observed after 24 hours’ refrigeration there was a 9 to 18 per 
cent motility in controls diluted with Ringer’s solution and a 39 to 40 per cent motility 
in the specimens diluted with ovarian cyst fluid. In 6 semen samples refrigerated for 
72 hours, the controls showed a 3.3 per cent motility compared to .a 31 per cent motility 
in samples diluted with egg white. 

A total of 14 semen specimens observed for progression of spermatozoa showed an 
average progression of 9.7 mm, in Ringer’s solution and an average of 26 mm. in all types 
of cyst fluid: Similarly, there was an average progression of 28.2 mm. with the use of egg 
white compared to 7.8 mm. with the Ringer’s solution control. In one specimen re- 
frigerated for 72 hours, the control showed no progression; the portion to which cyst fluid 


had been added showed a 5.3 mm. progression; and the third part, to which egg white had 
been added, had a 6.2 mm. progression. 

Thus, sustained quantity and quality of sperm motility in semen specimens to which 
ovarian cyst fluid or egg albumin had been added for periods up to 72 hours were shown 
to be 4 times as great as in control specimens. 


T. TOPKINS 


Rommer and Rommer: Sexual Tones in Marriage of the Sterile and Once-Sterile Female, 
p. 309. 


The 90 women who participated in the study were white, from 26 to 39 years of age, 
of middle income background, and came from the city or the suburbs. The first group of 
30 patients represented the control, It consisted of mentally normal, fertile gynecologic 
patients presenting minor complaints. The second group consisted of 30 patients with 
primary, nonorganic sterility. The third group was made up of 30 previously sterile 
women, each of whom ultimately gave birth to 2 or 3 children. All 90 women answered 
the items of a specially devised questionnaire. The areas of inquiry involved premarital 
sexual experience, general attitudes toward sex, sex life in marriage, extramarital sexual 
experiences, and emotional overtones in marriage. 

Whereas 30 per cent of the never sterile and 13 per cent of the previously sterile 
women had had premarital coitus with men other than their future husbands, only one 
per cent of the persistently sterile patients had had similar experiences. This vast differ- 
ence was interpreted as being significant of a deeper guilt-ridden attitude toward sex on 
the part of the persistently sterile patient. 

In regard to their general attitudes toward sex and their marital and extramarital 
sexual relations, there was no significant statistical difference in the three groups. Nor was 
there any statistical difference in regard to the emotional overtones in marriage. Never- 
theless, the questionnaires showed that the sterile woman is much more likely to exhibit 
a sense of inadequacy. This is not the result of being unable to reproduce, but is related 
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to emotional conflicts which developed long before marriage and which manifested them- 
selves in personality problems. Evidence seemed to indicate a causal relationship between 
the characteristic emotional features of sterile women and their sterility. 


T. TOPKINS 


Grant: Cervical Hostility, p. 321. 


The term “cervical hostility” should be deleted from usage because it implies an 
active role on the part of the cervix. Actually, the failure of sperm to invade and migrate 
through cervical mucus may be a reflection of impaired physiologic function of the sperm 
cells themselves. 

The first group of patients subjected to cervical tests for sperm invasion and migra 
tion consisted of 2,220 clinic patients. In 920 a fundal test was also performed. The 
second group comprised 416 patients who became pregnant within 3 months of the sperm 
migration test without intercurrent treatment. Of these women, 80 had a fundal test 
performed. Every test was done 2 to 8 hours after intercourse at the expected ovulation 
time, 

Progressive forward movement of spermatozoa constituted a positive test. Absent 
or immobile spermatozoa or nonprogressive sperm motion represented a negative test. In 
the first group of patients, cervical tests were positive in 36 per cent and fundal tests in 
40 per cent of cases. In about 10 per cent, sperm were found in the fundus when absent 
in the cervix. In the second group of patients 77 per cent showed one or more migrating 
spermatozoa in cervical tests and 68 per cent did so in fundal tests. 

Analysis of negative cervical tests showed that in 70 per cent of patients there 
were leukocytes in the mucus whereas in 30 per cent the mucus was clear. Yet the over- 
all incidence of subfertile males according to semen study was 42 per cent. The author 
believes the postcoital examination of cervical and uterine secretions is a better ex- 
pression of spermatogenic function than the semen analysis. In his opinion supplementary 
information is obtained by the use of cervical mucus arborization. If the fern test is 
strongly positive, then failure of the sperm to invade is a fault of the sperm itself. If 
the fern test is negative, good sperm may invade but poor ones will not. 


Paut T. TOPKINS 


Davis and Abou-Shabanah: Comparative Study of Cervical and Nasal Smears in Women, 
p. 344, 


A study was made of more than 2,000 smears taken from 125 normal women during 
their menstrual cycles and pregnancies, if they occurred. Nasal smears were obtained 
daily during the first menstrual cycle, on alternate days in the second cycle, and twice 
weekly in the third cycle. Cervical smears were taken 2 or 3 times weekly throughout the 
3 cycles. 

Comparison of the nasal and cervical smears revealed a similar induction of arboriza 
tion in the early proliferative phase. With the rise in estrogenic hormone in the late 
proliferative phase, both sources revealed a full degree of crystallization. During the 
early luteal phase of the cycle, although both nasal and cervical smears showed some 
degree of arborization, a cellular pattern prevailed. With the peak of progestational 
activity arborization still was present in 100 per cent of the nasal smears and in 30 per 
cents of the cervical smears. In both instances, however, the fern pattern became 
modified by the presence of thick, turbid mucoid material. In addition, the fern pattern 
underwent disintegration. If pregnancy followed, this picture persisted. As pregnancy 
advanced, the nasal and cervical smears were almost identical in appearance. 


PAuL T. TOPKINS 
September-October, 1958. 


*Simpson, M. E., and van Wagenen, G.: Experimental Induction of Ovulation in the 
Macaque Monkey, p. 386. 
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*Polishuk, W. Z.: Effects of Light on Uterotubal Insufflation, p. 450. 
? 


Simpson and van Wagenen: Experimental Induction of Ovulation in the Macaque Monkey, 
p. 386. 


Injection of sheep pituitary preparations containing a preponderance of follicle- 
stimulating hormone into preadolescent and mature monkeys resulted in development of 
an excessive number of follicles, many of preovulation size. This change appeared with or 
without terminal supplementation with pituitary or chorionic luteinizing substances. 
Nevertheless, ovulation was rarely achieved. When monkey anterior pituitaries were used 
in the same fashion, however, ovulation was induced with regularity. In the immature 
monkeys a single corpus luteum appeared, whereas in mature monkeys multiple ovulations 
occurred. As determined by the structure of the corpora lutea, the time elapsing between 


onset of gonadotropin injection and ovulation was 5 to 7 days in both prepuberal and 
adult monkeys. 


The authors believe that such dependable induction of ovulation in the monkey 
with homologous pituitary material promises satisfactory results in women with the use 
of hormones obtained from primates or even with the use of preparations obtained from 
lower mammals, 


‘Pau. T. TOPKINS 


Zimskind and Lang: Immediate Effects of Delivery on the Portio of the Uterine Cervix: 
A Colposcopic Study, p. 426. 


A total of 81 patients, 19 being primiparous, underwent colposcopic examination in 
the immediate postpartum period. The average time of examination was 40 hours after 
delivery. There were 3 findings which resulted directly from delivery, all minimal in 
extent. They were true erosion, lacerations, and bruising. True erosion, in which 
stroma was visible because of the loss of surface epithelium, occurred in 45 instances (56 
per cent). The areas of true erosion were usually only 2 or 3 mm. in diameter, and 
generally occurred singly.. Six cases of true erosion were followed until healing and in 
each instance squamous epithelization resulted. Lacerations of the cervix were noted in 
31 per cent of the cases. These measured, as a rule, 3 to 4 mm, in length. In 4 per cent 
of the cases a marked bruise with extravasation of blood was seen. 


In addition to these findings, it was noted that the hypertrophy and edema of 
pregnancy disappeared promptly after delivery. The external os closed rapidly and was 
only 5 or 6 mm. in diameter at the time of examination. Generally a moderate amount 
of dark blood was seen coming from the cervical os. 


T. TOPKINS 


Polishuk: The Effects of Light on Uterotubal Insufflation, p. 450. 


The author noted that in 17 of 300 consecutive sterility cases there was kymographic 
evidence of tubal occlusion and salpingographic evidence of patency. Upon investigation, 
it was found that whereas the insufflation tests were performed in daylight, the salpingog- 
raphies were done in a dark room. In 6 of these cases it was possible to reinvestigate 
the effects of light and darkness on the kymographic tracings. In these instances it was 
observed that when insufflation was performed in the dark, with or without the patient’s 
eyes tightly closed, patency was demonstrated, followed by shoulder pain. When insuffla- 
tion was repeated with the patient’s eyes open, in the light, tubal closure was again 
traced on the kymograph, with absence of shoulder pain. Because of these striking find- 
ings, the author suggests that during uterotubal insufflation the eyes of the patient should 
be kept closed. 


T. TOPKINS 
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Nov. 29, 1958. 


*Goltner, E. C.: Influence of Maternal Iron Deficiency on the Deposition of Iron in the 
Placenta, and Fetal Liver, Spleen and Kidney, p. 1950. 


Goltner: Influence of Maternal Iron Deficiency on the Deposition of Iron in the Placenta, 
and Fetal Liver, Spleen and Kidney, p. 1950. 


The authors studied the serum iron levels in about 59 pregnant women, 21 infants, 
and 8 stillborn infants, and came to the following conclusions: 


1. A decrease in the maternal iron levels is reflected in the placenta by a decrease 
in the hemosiderin content. 

2. The serum iron level in the fetus is not especially affected by the deficient serum 
iron level in the mother. 

3. There is a close relationship between the materna] serum iron level and the 
ferritin and hemosiderin content of the fetal liver. 

4. The relationships among liver hemosiderin, spleen ferritin, and hemosiderin in 
the fetus are independent of the maternal serum iron level. 

5. A marked iron deficiency in the mother produces a marked iron deficiency in the 
total fetal organism. 

6. As an expression of reduced fetal hemoglobin metabolism, no ferritin can be 
demonstrated in the fetal sternal marrow in those fetuses born of mothers with a very 
low serum iron level. 

FRANCIS B. O’BRIEN, JR. 


Wiener Medizinische Wochenschrift 


Vol. 108, Aug. 30, 1958. 
*Hopfgartner, A.: On the Action of Serpasil in Preeclampsia, p. 714. 


Hopfgartner: On the Action of Serpasil in Preeclampsia, p. 714. 


The author reports clinical data on 66 patients with pre-eclampsia, most of whom 
were in the last month of pregnancy, to whom Serpasil was administered orally after 
failure of response to the usual measures of therapy had been observed. After one week 
of therapy, it was regularly evident whether or not an effective drop in the blood pres 
sure could be produced by this medication. In the author’s series, 77 per cent of the 
patients demonstrated a blood pressure drop averaging 19 mm. of mercury in the systolic 
reading and 8 mm. in the diastolic. Continued treatment for an additional week pro 
duced a further systolic drop of 8 mm. and a diastolic of 9. It is the author’s opinion 
that the decreased blood pressure level brought about by the oral administration of 
Serpasil may in many cases be sufficient to tide the patient over the acute phase of the 
toxemia and permit further growth of the infant. Although most patients showed con- 
siderable response to the Serpasil management, occasional women failed to demonstrate an) 
hypotensive effect. The reasons for this refractoriness are not clear. The author further 
found that the relationship of albuminuria and edema to the hypertension was inconstant, 
and the two latter manifestations of the syndrome were not in any way affected by 
Serpasil. There was no evidence in this series of any untoward side reactions to the 
medication, and the drug is considered to be completely safe for both the mother and the 
child in utero. 

M. HAYNES 


Zeitschrift fiir Geburtshilfe und Gynakologie 


Vol. 150, July, 1958. 


*Horn, H. D., and Langrehr, D.: On Changes in Serum Lactic-Acid-Dehydrogenase in 
Cancer Patients, p. 311. 
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Horn and Langrehr: On Changes in Serum Lactic-Acid-Dehydrogenase in Cancer Patients, 
Si. 


Serum lactic acid dehydrogenase was determined serially in 84 patients suffering 
from various cancers and in 25 controls. This series included 36 gynecological carcinomas. 
Higher titers were found in the cancer group. Readings increased with greater extent 
and dissemination of the lesion. Ten of the gynecological patients were operated upon. 
In 8 of them the enzyme increased by an average of 37 per cent after 24 hours. Equivocal 
results were obtained after radiation therapy. 

WALTER F, TAUBER 


Vol. 151, October, 1958. 

*Stange, H. H., and Schaumkell, K. W.: The Reaction of Polycystic Ovaries (Stein- 
Leventhal Syndrome) to Gonadotropic Hormones, p. 113. 

*Schaumkell, K. W.: Clinical and Serological Evaluation of Low Antibody Titers in 
the Mother in Reference to the Development of Erythroblastosis, p. 129. 

‘Huber, H., Stange, H., Petersohn, K. L.: Variations in Reticulocyte Count in Normal 
Women and in Gynecological Disease, p. 141. 

Schmidt-Matthiesen, H.: Carcinoma of the Cervix and Its Connective Tissue, p. 155. 

*Stanicek, J.: On Autoradiography of Carcinoma of the Uterus With Radiophosphorus 
(P32), p. 193. 

Junghans, E.: Hemorrhagic Infarction of the Adrenals and Bilateral Adrenal Necrosis 
in Pregnancy, p. 200. 


Stange and Schaumkell: The Reaction of Polycystic Ovaries (Stein-Leventhal Syndrome) 
to Gonadotropic Hormones, p. 113. 


In an effort to save patients with Stein-Leventhal syndrome from operation, it was 
attempted to treat 17 women with choriongonadotropins instead of wedge-resection of 
the ovaries. Corpus luteum formations were obtained, as proved histologically at subse- 
quent operation, but these were not normal. The ovaries showed excessive reaction in 
tissue- and blood vessel-formation. Judging from the histological picture, it could be 
assumed that these corpora lutea were not functional. As later sequelae, general fibrosis 
of the ovaries, damage to follicle formation, and sclerosis of the vessels were observed. 
The authors, therefore, concluded that gonadotropin therapy is no substitute for wedge- 
resection. 


WALTER F, TAUBER 


Schaumkell: Clinical and Serological Evaluation of Low Antibody Titers in the Mother 
in Reference to the Development of Erythroblastosis, p. 129. 


Severe erythroblastosis and hemolytic disease of the fetus can be observed, even in 
the absence of high incomplete antibody titers in the mother. This is thought to be based 
on high susceptibility in some of these infants. Prognosis from titers in pregnancy is 
circumscribed by great reservations on this account and also because there are great 
variations in anti-human globulin sera and hence in quantitative Coombs testing. 


WALTER TAUBER 


Stanicek: On Autoradiography of Carcinoma of the Uterus With Radiophosphorus (P32), 
193. 


P32 was administered intravenously to patients with uterine carcinoma 12 to 24 hours 
before surgery. The fixed specimen was placed on photographic paper and autoradio- 
graphic pictures were obtained based on increased concentration of P32 in cancer tissue 
with prolonged exposure. With improved photographic paper, it is hoped that this 
technique can be used diagnostically with the suspected organ in situ. 


WALTER F, TAUBER 


Correspondence 


Smegma in Carcinoma of Cervix 
To the Editors: 


After reading the article on ‘‘The Possible Role of Smegma in Carcinoma of the 
Cervix’’ in the October issue of the JoURNAL, I felt motivated to add a few comments. 
[ am more in agreement with the discussor, Dr. Ayre, that chronic inflammation—viral 
or bacterial—is the important factor in carcinoma of the cervix, rather than smegma 
per se. In my practice I see, as we all do, many women whose perineal hygiene is poor. 
These women have considerable smegma accumulations in the interlabial folds and about 
the glans clitoridis. Many women also have partial or complete synechiae between the 
praeputium and glans clitoridis and consequent accumulations of smegma behind these 
synechiae. If smegma is supposed to be so carcinogenic, why do we not see more ear- 
cinoma of the clitoris or carcinoma of the vulva? Even if a woman washes her vulva 
daily, enough activity of the smegma-producing glands continues throughout the day to 
keep the mucous membranes bathed in smegma for many hours a day. 

A circumcision of a male admittedly removes a large part of the foreskin along 
with some smegma-producing glands. However, there are many smegma-producing glands 
remaining in the coronal sulcus and these glands continue to produce secretion which 
bathes the part of the glans adjacent, to the coronal sulcus. 

During coitus, the male penis—circumcised or not—becomes coated with the female 
smegma present all about the vestibule and this smegma plus that still produced in the 
coronal suleus is carried on into the vagina and onto the cervix. Therefore a smegma- 
free coitus is impossible, even if both partners wash just prior to contact. 

It is possible that a carcinogen may someday be isolated from smegma, but sterile 
smegma from newborn males should be studied rather than bacterially contaminated or 
altered smegma from older boys or girls. 

The answer to carcinoma of the cervix is not yet known, but it is my opinion that 
smegma per se is not the culprit. 

A. J. SMATKO, M.D. 

2200 Santa Monica BLyp. 

SANTA MONICA, CALIF. 


Aid for Treating Trichomonad Infection 
To the Editors: 

The problem of Trichomonas vaginitis is still definitely a difficult problem, despite the 
claims of the many drug companies and the great number of trichomonacides available. 
Physicians who have had the opportunity to follow their patients over an extended 
period would agree that only a small precentage can be cured by any presently available 
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trichomonacides. After one or two courses of treatment, the patient may consult another 
physician or choose to live with the parasite. Many of these individuals would rather 
control the symptoms with frequent vigorous douches and various external medications 
than consult physicians again. In many, the parasite is present in an asymptomatic form 
for long intervals. 

The multitude of chemotherapeutic agents used have approximately the same results. 
In fact, it is common for different physicians to note different results using the same 
medication on their respective patients, or even on the same patient. Since the trich- 
omonads may be only secondary invaders in a vagina which contains lesions and other 
pathologic bacteria, it would be important to rid the vagina of debris and granulating 
and inflammatory tissue. 

Various chelating and wetting agents and detergents have been used in the form 
of douches to eliminate the mucous and protein material. Trypsin is an ideal proteolytic 
enzyme but it has not achieved popularity because of its instability. Recently a stable 
preparation has been made available in an aerosol container, which is ideally suited for 
spraying the vagina. This agent has proved to be mucolytic, proteolytic, fibrinolytic, 
and bacteriocidal. It is not a trichomonacide. 

After considerable experience with the use of this enzyme it is apparent that its 
application in a spray form is efficient in ridding the vagina of mucous and excess protein 


Fig. 1.—The use of the aerosol spray and fenestrated speculum is demonstrated. 


material. Application of the spray is best accomplished with the aid of a fenestrated 
speculum (Fig. 1). The prongs of such a speculum cover very little of the vaginal mucosa 
so that the entire area can be covered with negligible rotation of the speculum. As yet, 
such a speculum for treatment of the vaginal mucosa is not generally available. 

By this means, the Trypsin aerosol spray can be directed to cover all of the vagina, 
fornices, and cervix. A cotton tip applicator saturated with the enzyme is then inserted 
into the cervical canal. The urethral meatus, vulva, and clitoris are cleansed with a 
detergent soap. After several minutes all the tissues are thoroughly dried with cotton 
balls. The cervix, including the entire endocervical canal, is routinely cauterized. The 
area is now well prepared for any trichomonacide. 
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At the onset of treatment this procedure can be done at frequent intervals, probably 
once or twice a week, depending on the severity of the infection. In the interim, the 
patient should douche with a mucolytic agent and continue applications of the trich- 
omonacide as a jelly or suppository. Regardless of the type of trichomonacidal agent 
used, the preceding procedure of treatment, utilizing the proteolytic enzyme spray with 
the aid of a fenestrated speculum, seems most efficient in the management of cases of 
vaginal trichomonad infection that have failed to respond to other medications. 


WAYNE S. Rogers, M.D. 
Department of Obstetrics and Gynecology 
University of Miami School of Medicine 


Rubella in Pregnancy 
To The Editors: 


Two articles in the March issue of the AMERICAN JOURNAL OF OBSTETRICS AND GYNE 
coLoGy relating to rubella in pregnancy testify once again to the confusion and reliance on 
inadequate data that surround this subject. There are two points of importance I believe 
are being overlooked. 

First, there has been a comprehensive prospective study carried out by Lundstrém? in 
Sweden. This investigation encompassed 1,411 cases of rubella in pregnancy, 1,245 preg 
nant women exposed to rubella, and 2,226 controls. While criticisms can be made that not 
all cases of rubella were medically confirmed and that 382 cases were excluded because of 
therapeutic abortion or treatment with convalescent serum, there were still a far greater 
number of cases reported than in any of the series from this country. 

Second, Lundstrém1 and others2, 3 have shown that the immune pregnant woman (one 
who has previously had German measles) has a definite risk of developing fetal anomalies 
if simply exposed to rubella. Very briefly, in Lundstrém’s study the percentage of anomalies 
occurring after exposure to rubella in the first 16 weeks of gestation was 4.5 per cent in 
those who developed the disease, 5.4 per cent in the immune mother who did not show evi 
dence of a second infection, 1.8 per cent in the nonimmune mothers who remained disease 
free and 1.4 per cent in nonexposed controls. 

The critical point is apparently the presence of maternal viremia. The virus can pass 
to the fetus before maternal immunity can be mobilized either to prevent a second maternal 
infection or to permit the disease to occur only in a subclinical form. Thus, advocated pro 
grams such as the deliberate exposure of young girls to rubella or development of a vaccine 
cannot be expected to provide a final answer to the problem. 


References 
1. Lundstrém, R.: Acta paediat. 41: 583, 1952. 
2. Hillenbrand, F. K.: Lancet 2: 64, 1956. 
3. Dumont, M.: Gynée. et obst. 56: 99, 1957. 
WARREN H. Pearse, M.D. 
Department of Obstetrics and Gynecology 
University of Nebraska College of Medicine 


Items 


American Board of Obstetrics and Gynecology 


Applications for certification (American Board of Obstetrics and Gynecology), new 
and reopened, Part I, and requests for re-examination Part II are now being accepted. 
All candidates are urged to make such application at the earliest possible date. Deadline 
date for receipt of applications is Aug. 1, 1959. No applications can be accepted after 
that date. 

Candidates are requested to write to the office of the Secretary for a current Bulletin 
if they have not done so in order that they might be well informed as to the present 
requirements. Application fee ($35.00), photographs, and lists of hospital admissions 
must accompany all applications, 


RoBert L, FAULKNER, M.D., SECRETARY 
2105 ADELBERT ROAD 
CLEVELAND 6, OHIO 


Inter-Society Cytology Council 


The annual scientific meeting of the Inter-Society Cytology Council will be held at the 
Statler Hilton Hotel, Detroit, Mich., on Nov. 19-21, 1959. 


PAUL A. YOUNGE, M.D., SECRETARY 
1101 BEACON STREET 
BROOKLINE 46, MASs. 
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ROSTER OF AMERICAN OBSTETRICAL AND 
GYNECOLOGICAL SOCIETIES* 


(Appears in January and July) 


American College of Obstetricians and Gynecologists. (1951) President, R. Glenn Craig. 
Secretary, John C. Ullery, Starling-Loving Bldg., The Ohio State University, Columbus, 
Ohio. Next meeting, Atlantic City, N. J., April 6, 7, and 8, 1959. 

American Gynecological Society. (1876) President, Lewis C. Scheffey, Philadelphia, Pa. 
Secretary, Andrew A. Marchetti, Georgetown University Hospital, Washington 7, D. C. 
Annual meeting, May 30, 31, and June 1, 1960. 

American Association of Obstetricians and Gynecologists. (1888) President, Joe V. Meigs, 
Boston, Mass. Secretary, E. Stewart Taylor, 4200 E. Ninth Ave., Denver 20, Colo. 
Annual meeting, Sept. 10-12, 1959, Hot Springs, Va. 

Central Association of Obstetricians and Gynecologists. (1929) President, Axel N. Arneson, 
St. Louis, Mo. Secretary, Edwin J. DeCosta, 104 S. Miehigan Ave., Chicago 3, IIl. 
Annual meeting, The Drake Hotel, Chicago, Ill, Sept. 24-26, 1959. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) President, C. H. 
Mauzy. Secretary, W. Norman Thornton, Jr., University of Virginia Hospital, Char 
lottesville, Va. Next meeting Jan. 31-Feb. 3, 1960, Hollywood Beach Hotel, Holly 
wood, Fla. 

A. M. A. Section on Obstetrics and Gynecology. (1859) Chairman, Nicholson J. Eastman, 
Baltimore, Md. Secretary, Keith P. Russell, 511 S. Bonnie Brae St., Los Angeles 57, 
Calif. Next meeting, June 13-17, 1960, Miami Beach, Fla. 


Society of Obstetricians and Gynaecologists of Canada. (1944) President, J. 8. Henry, 
Montreal, Quebec. Secretary, F. P. McInnis, 280 Bloor St. W., Toronto 5, Ont. Annual 
meeting, Mont Tremblant Lodge, Mont Tremblant, Quebec, Sept. 11-13, 1959. 

American Board of Obstetrics and Gynecology, Inc. (1930) President, F. Bayard Carter. 
Secretary, Robert L. Faulkner, 2105 Adelbert Rd., Cleveland 6, Ohio. 


Akron Obstetrical and Gynecological Society. (1946) President, B. N. Riddle. Secretary, 
Louis M. Walker, 1108 Second National Bldg., Akron 8, Ohio. Meetings, quarterly. 
Alabama Association of Obstetricians and Gynecologists. (1940) President, Julian P. 
Hardy. Secretary, Lyman Findley, 819 Fourth Ave., Tuscaloosa, Ala. Next meeting, 

Birmingham, Ala., April 15, 1959. 

Alameda County Gynecological Society. (1951) President, Emery P. Page. Secretary, 
Clifford C. Chappell, 3031 Telegraph Ave., Berkeley, Calif. Meetings, fourth Wednes- 
day, September through May. 

Arkansas Obstetric and Gynecologic Society. (1953) President, Charles Henry. Secr« 
tary, J. O. Porter, Donaghey Bldg., Little Rock. Meetings, April and October. 
Atlanta Obstetrical and Gynecological Society. (1954) President, B. Hartwell Boyd. 
Secretary, Stephen T. Barnett, Jr., 478 Peachtree St., N.E., Atlanta, Ga. Meetings, 

October, January, April, and June. 

Birmingham Obstetrical and Gynecological Society. (1949) President, Ernest B. Oliver. 
Secretary, Eugene Howe, 920 S. 19th St., Birmingham 5, Ala. Meetings, last Thursday 
in January and March. 

Boston, Obstetrical Society of. (1861) President, Langdon Parsons. Secretary, A. Gordon 
Gauld, 1180 Beacon St., Brookline 46, Mass. Meetings, third Monday, January, Febru- 
ary, March, September, October, and November. 


*Changes, omissions, and corrections must be received by the publisher two months in 
advance, by May 1 for the July Roster and by November 1 for the January Roster. Please 
address The C. V. Mosby Company, 3207 Washington Blvd., St. Louis 3, Mo. The number 
after the Society’s name is the year of founding. For further information, address the re- 
spective secretaries. 
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Bronx Gynecological and Obstetrical Society. (1924) President, Bernard Lapan. Secre- 
tary, Sidney S. Steckel, 800 Grand Concourse, Bronx 51, N. Y. Meetings, fourth Mon- 
day, October, November, January, February, March, and April. 

Brooklyn Gynecological Society, Inc. (1890) President, Leslie Hughes Tisdall. Secretary, 
Warren A. Lapp, 731 E. 22nd St., Brooklyn 10, N. Y. Meetings, third Wednesday, Octo- 
ber, November, January, February, March, April, and May. 

Buffalo Obstetrical and Gynecological Society. (1946) President, Louis G. Farris. Secre- 
tary, Richard W. Baetz, 216 Summer St., Buffalo 22, N. Y. Meetings, first Tuesday, 
September through May. 

Central New York Association of Gynecologists and Obstetricians. (1938) President, 
Eugene R. Duggan. Secretary, James N. Capps, 325 University Ave., Syracuse, N. Y. 
Meetings, third Tuesday, September through May. 

Chicago Gynecological Society. (1878) President, Clyde J. Geiger. Secretary, William 
G, Cummings, 636 Church St., Evanston, Ill. Meetings, third Friday, October through 
June. 

Cincinnati Obstetrical and Gynecological Society. (1876) President, Edward Alberts. 
Secretary, Douglas P. Graf, Carew Tower, Cincinnati, Ohio. Meetings, third Thurs- 
day, September through June. 

Cleveland Society of Obstetrics and Gynecology. (1947) President, Edwin D. Richards. 
Secretary, Richard Glove, 3550 Warrensville Center Rd., Shaker Heights 22, Ohio. Meet- 
ings, fourth Monday, September, November, January, March, and May. 

Columbus Obstetric-Gynecologic Society. (1944) President, Robert Inglis. Secretary, 
Ben Jacoby, 9 Buttles, Columbus, Ohio. Meetings, last Wednesday of month, Sep- 
tember through May, except December. 

Connecticut Society of American Board Obstetricians and Gynecologists, Inc. (1952) 
President, Louis F. Middlebrook, Jr. Secretary, Joseph Klein, 435 Farmington Ave., 
Hartford 5, Conn. Meetings, April and November. 

Dallas-Fort Worth Obstetric and Gynecologic Society. (1948) President, Herman I. 
Kantor. Secretary, James T, Downs, III, 3707 Gaston Ave., Dallas 10, Texas. Meetings, 
spring and fall. 

Dayton Obstetrical and Gynecological Society. (1937) President, F. G. Barr, Jr. Secre- 
tary, Zelique Katz, 627 Salem Ave., Dayton, Ohio. Meetings, third Wednesday each 
month, Van Cleve Hotel. 

Denver Obstetrical and Gynecological Society. (1942) President, Freeman Longwell. Secre- 
tary, George Horner, 3705 E. Colfax Ave., Denver, Colo. Meetings, first Monday of 
every month. 

Florida Obstetric and Gynecologic Society. (1948) President, J. W. Douglas, Pensacola, 
Fla. Secretary, T. Bert Fletcher, Jr., 1203 Miccosukee Rd., Tallahassee, Fla. Meetings, 
May and December. 

Georgia State Obstetrical and Gynecological Society. (1951) President, Eugene Griffin. 
Secretary, Bothwell Traylor, 419 8. Milledge Ave., Athens, Ga. Annual meeting with 
Medical Association of Georgia. Interim meeting in fall. 

Harris, John Warton, Obstetrical Society. (1953) President, William V. Luetke. Joint 
Secretaries, Madeline Thornton and William Keikhofer, State of Wisconsin General Hos- 
pital, 1300 University Ave., Madison, Wis. Annual meeting in May. 

Honolulu Obstetrical and Gynecological Society. (1947) President, Edward Matsuoka. 
Secretary, John Ohtani, Rm. 410, Professional Center Bldg., 1481 S. King St., Honolulu, 
Hawaii. Meetings, third Monday of each month. 

Houston Gynecological and Obstetrical Society. (1956) President, Arthur M. Faris. Secre- 
tary, William R. Knight, III, 724 Hermann Professional Bldg., Houston 25, Texas. 
Meetings by announcement. 

Indiana Obstetrical and Gynecological Society. (1947) President, Paul F. Muller. Secre- 
tary, Floyd T. Romberger, Jr., 3440 N. Meridian St., Indianapolis 8, Ind. Meetings, 
January, April, and November. 

Interurban Obstetrical and Gynecological Society. (1949) President, Charles Gwynn, 
Syracuse, N. Y. Secretary, E. R. Duggan, 16 N. Goodman St., Rochester 7, N. Y. 
Meeting, October, 1959. 

Iowa Obstetrical and Gynecological Society. (1947) President, Walter J. Balzer. Secre- 
tary, Clifford P. Goplaud, University Hospitals, Iowa City, lowa. Meetings, April and 
November. 

Kansas City Gynecological Society. (1922) President, H. Kenmit Knuch. Secretary, 
Robt. C. Buckner, 4620 J. C. Nichols Parkway, Kansas City 12, Mo. Meetings, Sep- 
tember, November, January, March, and May. 
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Kentucky Obstetrical and Gynecological Society. (1947) President, Joseph Liebman, 
Frankfort, Ky. Secretary, Ed. Masters, 107 Fairmeade Rd., Louisville, Ky. Annual 
meeting in April. 

Long Beach Obstetrical and Gynecological Society. (1954) President, Donald Crawford. 
Secretary, Daniel M. O’Toole, 2240 Pacific Ave., Long Beach, Calif. Meetings, fourth 
Tuesday every second month. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, Dan Golenternek. 
Secretary, Leon J. Shulman, 9615 Brighton Way, Beverly Hills, Calif. Meetings, 
second Tuesday, September, November, January, March, and May. 

Louisville Obstetrical and Gynecological Society. (1923) President, V. E. Masters, St. 
Matthews, Ky. Secretary, John Petry, Bardstown Road, Fern Creek, Ky. Meetings, 
fourth Monday, September, October, November, January, February, March, April, and 
May. 

Madison Obstetrical and Gynecological Society. (1950) President and Secretary, Donald 
O. Price, 1922 University Ave., Madison, Wis. Meetings, first Tuesday each month, 
October through June. 

Maryland Obstetrical and Gynecological Society. (1929) President, A. Adler Sond- 
heimer. Secretary, D. Frank Kaltreider, University Hospital, Lockwood and Greene 
Sts., Baltimore, Md. Meetings, September, November, January, March, and May. 

Memphis Obstetrical and Gynecological Society. (1950) President, Walter A. Ruch. Secre- 
tary, Robert M. Ruch, 509B Baptist Medical Bldg., 20 S. Dudley, Memphis, Tenn. 
Meetings, second Tuesday, October through May. 

Miami Obstetrical and Gynecological Society. (1946) President, Henry H. Caffee. Secre- 
tary, Norman McLeod, 249 Sevilla Ave., Coral Gables, Fla. Meetings, second Thursday, 
January, March, May, and November. 

Michigan Society of Obstetricians and Gynecologists. (1924) President, Paul Hodgkinson. 
Secretary, Robert G. Swanson, 936 Alter Rd., Detroit 15, Mich. Meetings, September, 
November, February, April, and May. 

Milwaukee Gynecological Society. (1951) President, Benjamin E. Urdan. Secretary, John 
Thoma, 411 E. Mason St., Milwaukee 2, Wis. Meetings, last Monday, November, 
January, March, and April. 


Minneapolis Obstetrical and Gynecological Society. (1955) President, Harold R. Leland. 
Secretary, Richard R. Fliehr, 301 Doctors Bldg., Minneapolis 2, Minn. Meetings, 
October, December, February, and April. 

Minnesota Obstetrical and Gynecological Society. (1936) President, Eugene M. Kasper. 
Secretary, Alex Barno, 4959 Excelsior Blvd., Minneapolis 16, Minn. Meetings, April 
and November. 


Mississippi Obstetrical and Gynecological Society. (1947) President, K. Ramsey O’Neal, 
Hattiesburg, Miss. Secretary, Blanche Lockard, 838 Lakeland Drive, Jackson, Miss. 
Meetings, May and November. 

Mobile County Obstetrical and Gynecological Society. (1949) President, O. M. Otts, Jr. 
—s A. K. Conditt, 1367 Government St., Mobile, Ala. Meetings, quarterly when 
called. 


Montgomery County (Ohio) Obstetrical and Gynecological Society. (1937) President, L. O. 
Fredericks. Secretary, A. A. Kunnen, 406 Harries Bldg., Dayton, Ohio. Meetings, 
third Wednesday of each month. 

Montana Obstetrical and Gynecological Society. (1946) President, Robert H. Leeds, 
Secretary, Joseph H. Brancamp, Mayer Bldg., 10 S. Idaho, Butte, Mont. Next meeting 
to be announced. 

Nashville Obstetrical and Gynecological Society. (1955) President, Willard O. Tirrill. 
Secretary, James Ellis, 2122 W. End Ave., Nashville 5, Tenn. Meetings, first Tuesday 
in each quarter. 

Nassau Obstetrical Society. (1944) President, A. Franklin Rowson. Secretary, Joseph 
A. Mellow, 1554 Northern Blvd., Manhasset, N. Y. Meetings, second Monday, October, 
December, February, and April. 

New England Obstetrical and Gynecological Society. (1929) Presiidlent, Christopher J. 
Duncan. Secretary, William A. Lynch, 1101 Beacon St., Brookline 46, Mass. Meetings, 
May and October. 

New Haven Obstetrical and Gynecological Society. (1946) President, Michael H. Lavorgna. 
Seoretary, David J. Kreis, 59 Trumbull St., New Haven, Conn. Meetings, third Tues- 
day, Septezaber, November, January, March, and May. 

New Jersey Obstetrical and Gynecological Society. (1947) President, Henry 8S. Acken, Jr. 
Secretary, Saul B. Gusberg, 180 Fort Washington Ave., New York 32, N. Y. Meetings, 
second Tuesday, October through May. 
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New Mexico Obstetrical and Gynecological Society. (1947) President, Charles H. Rundles. 
Secretary, Howard L. Smith, 1114 South Union, Roswell, N. Mex. Meetings, quarterly. 


New Orleans Gynecological and Obstetrical Society. (1924) President, Jason Collins. 
Secretary, Julius T. Davis, Jr., 4414 Magnolia St., New Orleans, La. Meetings, October, 
November, January, March, and May. 


New York Obstetrical Society. (1863) President, Henry C. Aken. Secretary, 8. B. Gusberg, 
180 Fort Washington Ave., New York, N. Y. Meetings, second Tuesday, September 
through May. 


North Carolina Obstetrical and Gynecological Society. (1932) President, Walter L. 
Thomas. Secretary, Kenneth A. Podger, Durham, N. C. Next meeting, Mid Pines 
Club, Southern Pines, N. C., April 29-May 1, 1960. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, Robert E. Lucy. 
Secretary, G. Wilson Hunter, Fargo Clinic, Fargo, N. D. Meetings, May and September. 

Northeastern New York Obstetrical and Gynecological Society. (1935) President, 
William Jameson. Secretary, D. F. O’Keeffe, 153 Bay St., Glens Falls, N. Y. Meetings, 
fourth Thursday, January, April, and September. 


Northern California Obstetrical and Gynecological Society. (1955) President, Donald A. 
McKinnon. Secretary, Nicholas Demas, 127 E. Acacia St., Stockton, Calif. Meetings, 
second Friday of January, March, June, and October. 

Oklahoma City Obstetrical and Gynecological Society. (1940) President, Walter K. Hart- 
ford. Secretary, William L. Bond, 1200 N. Walker, Oklahoma City, Okla. Meetings, 
February, April, October, and December. 


Omaha Obstetrical and Gynecological Society. (1947) President, Willis H. Taylor, Jr. 


Secretary, William Boelter, 525 Doctors Bldg., Omaha, Neb. Meetings, third Wednesday, 
January, March, May, September, and November. 


Oregon Society of Obstetricians and Gynecologists. (1946) President, William O. Thomas, 
Jr. Secretary, Quinten Scherman, 1133 S. W. Market, Portland, Ore. Meetings, third 
Friday, October through May, except December. 


Pacific Coast Obstetrical and Gynecological Society. (1931) President, Donald Dallas, San 
Francisco, Calif. Secretary, Donald W. deCarle, 2000 Van Ness Ave.; San Francisco. 
Meeting, St. Francis Hotel, San Francisco, Calif., Oct. 21-24, 1959. 


Pacific Northwest Obstetrical and Gynecological Association. (1947) President, Alex M. 
Agnew. Secretary, Clifford L. Fearl, 1133 S.W. Market St., Portland 1, Ore. Next 
meeting, Vancouver, B. C., June, 1960. 


Philadelphia, Obstetrical Society of. (1868) President, Paul O. Klingensmith. Secretary, 
John P. Emich, Jr., 155 W. Walnut Lane, Philadelphia 44, Pa. Meetings, first Thursday 
of the month, October through May. 


Pittsburgh Obstetrical and Gynecological Society. (1934) President, Henry W. Erving. 
Secretary, Joseph Loughrey, 507 Medical Arts Bldg., Fifth and Atwood, Pittsburgh 13, 
Pa. Meetings, first Monday, October through May, except January. 


Portland Society of Obstetricians and Gynecologists. (1928) President, David W. James. 
Secretary, Ivan W. Langley, Medical Arts Bldg., Portland, Ore. Meetings, fourth 
Wednesday, September through May. 


Queens Gynecological Society. (1948) President, David A. Conners. Secretary, B. Edmond 
Thomas, 30 Grace Ave., Great Neck, N. Y. Meetings, second Wednesday, October, 
December, February, and April. 


Rochester Obstetrical and Gynecological Society. (1939) President, John Hamilton. 
Secretary, William Lange, 16 N. Goodman St., Rochester 7, N. Y. Meetings, monthly 
on Tuesday. 


St. Louis Gynecological Society. (1924) President, George J. L. Wulff, Jr. Secretary, 
Bryce Bondurant, 950 Francis Pl., Clayton, Mo. Meetings, second Thursday, October, 
December, February, and April, Congress Hotel. 


San Antonio Obstetrical and Gynecological Society. President, G. G. Passmore. Secretary, 
Frank M. Posey, Jr., 101 N. McCollough, San Antonio, Texas. 


San Diego Gynecological Society. (1937) President, Albert P. Kimball. Secretary, James 
R. Phalen, 2850 Sixth Ave., San Diego 3, Calif. 

San Francisco Gynecological Society. (1929) President, Charles McLenman, Secretary, 
Carl Goetsch, 2915 Telegraph Ave., Berkeley 5, Calif. Meetings, second Friday, October 
through April. 

Seattle Gynecological Society. (1941) President, L. Bruce Donaldson. Secretary, Robert 
N. Rutherford, 707 Broadway, Seattle 22, Wash. Meetings, September, November, 

January, March, and May. 


| 

| 

| 

| 

| 

| 

| 
| 


934 ROSTER Am. J. Obst. & Gynec 


uly, 1959 


South Carolina Obstetrical and Gynecological Society. (1946) President, William A. Hart. 
Secretary, Albert J. Baroody, 352 W. Palmetto St., Florence, 8. C. Next meeting, 
Oct. 11, 12, 1959. 

South Dakota Society of Obstetrics and Gynecology. (1952) President, Ben Munson, 
Secretary, H. H. Theissen, 728 Columbus St., Rapid City, S. D. Meetings, June and 
September. 

Southeastern Obstetrical and Gynecological Society. President, John McCain. Secretary, 
T. Bert Fletcher, Jr., 1203 Miccosukee Rd., Tallahassee, Fla. Meetings in the spring. 

Southern California, Obstetrical and Gynecological Assembly of. (1945) President, A. M. 
McCausland. Secretary, Keith P. Russell, 511 S. Bonnie Brae St., Los Angeles 57, 
Calif. Next meeting, Los Angeles, Feb. 8-12, 1960. 

Southwest Obstetrical and Gynecological Society. (1951) President, Donovan Johnson, 
Santa Ana, Calif. Secretary, Zeph. B. Campbell, 550 W. Thomas Rd., Phoenix, Ariz. 
Next meeting, Palm Springs, Calif., Nov. 2, 3, 1959. 

Tennessee State Obstetrical and Gynecological Society. President, Homer Pace. Secre- 
tary, J. W. Ellis, 2122 Westend Ave., Nashville 5, Tenn. Meetings, yearly in April. 

Texas Association of Obstetricians and Gynecologists. (1930) President, Maurice lI. 
Meynier, Jr., Houston, Texas. Secretary, Hugh W. Savage, 815 Fifth Ave., Ft. Worth, 
Texas. Annual meeting, Austin, Texas, Feb. 14, 1960. 

Tulsa County Obstetrical and Gynecological Society. (1955) President, Adolph N. Vammen. 
Secretary, James T. Maddox, 3102 S. Harvard, Tulsa, Okla. Meetings, January, April, 
May, and in the fall. 

Utah Obstetrical and Gynecological Society. (1948) President, Lindsay R. Curtis. Secre- 
tary, E. Conrad Monsen, 2955 Harrison Blvd., Ogden, Utah. Meetings, September, 
December, February, and May. 

Virginia Obstetrical and Gynecological Society. (1936) President, Washington C. Winn. 
Secretary, Brock D. Jones, Jr., 1204 Colonial Ave., Norfolk, Va. Meetings, April and 
October. 

Washington Gynecological Society. (1933) President, Howard P. Parker. Secretary, 
Robert B. Nelson, Jr., 1824 Massachusetts Ave., N. W., Washington 6, D. C. Meetings, 
October, December, January, March, and May. 

Washington State Obstetrical Association. (1936) President, Charles Ward Day. Secretary, 
Donald M. McIntyre, 1420 Seneca St., Seattle 1, Wash. Meetings, Oct. 24, 1959, and 
April 2, 1960. 

West Texas Obstetrical and Gynecological Society. (1954) President, Albert B. Finch, 
Odessa, Texas. Secretary, Wm. C. Smith, 1910 Knoxville, Lubbock, Texas. Meeting, 
Nov. 7, 1959. 

Westchester Obstetrical and Gynecological Society. (1939) President, Edwin A. Haverty. 
Secretary, Norman M. Weinrod, 103 Forster Ave., Mt. Vernon, N. Y. Meetings, second 
Wednesday in October, November, January, February, March, and May. 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Ralph E. Campbell, 
Madison, Wis. Secretary, William C. Mussey, 113 N. Carroll Ave., Madison 3, Wis. 
Spring meeting in conjunction with the Wisconsin State Medical Society. 


EFFECTIVE, DEPENDABLE THERAPY FOR VAGINITIS 


results for 
trichomoniasis 
have been best 
and more 
consistent’ 
using 
Floraquin...” 


Floraquin eliminates 
trichomonal and mycotic infection; 
restores normal vaginal acidity 


Leukorrhea is by far the most frequent symp- 
tom of vaginitis; trichomonads and monilia are 
the most common causes. Many authors have 
reported? trichomonal protozoa in the vagina 
of 25 per cent of obstetric and gynecologic 
patients. Increased use of broad spectrum 
antibiotics has resulted in a sharp rise in the 
incidence of monilial infections. 

Floraquin effectively eradicates both tricho- 
monal and monilial vaginal infections through 
the action of its Diodoquin® content. Floraquin 
also furnishes boric acid and sugar to restore 
the normal vaginal acidity which inhibits patho- 


gens and favors the growth of protective Déder- 
lein bacilli. 

Pitt! recommends vaginal insufflation of 
Floraquin powder daily for three to five days, 
followed by acid douches and the daily inser- 
tion of Floraquin vaginal tablets throughout one 
or two menstrual cycles. G. D. Searle & Co., 
Chicago 80, Illinois. Research in the Service of 
Medicine. 


1. Pitt, M. B.: Leukorrhea. Causes and Management, J. M. 
A. Alabama 25:182 (Feb.) 1956, 

2. Parker, R. T.; Jones, C. P., and Thomas, W. L.: Pruritus 
Vulvae, North Carolina M. J. 16:570 (Dec.) 1955. 
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explodes 


trichomonads 


LIQUID AND JELLY 


93.1% ‘‘cure”’ rate using 
strictest criterion— 
negative cultures for 

3 consecutive months 


30 days’ "‘cure” 


before VAGISEC 


Repeated negative cultures, following treat- 
ment with VaAGISEC liquid and jelly, confirmed 
“cures” in 93.1% of trichomoniasis patients (54 
of 58) treated by Giorlando and Brandt.’ These 
patients were followed up, using cultures, for a 
minimum of three months, many for as long as 
eight months. All remained negative. Using the 
same strict criterion of negative cultures, Weiner 
achieved comparable success*—46 of 51 patients 
freed of trichomonads. : 
VAGISEC therapy is consistently characterized by 
immediate relief of painful symptoms — jew 
recurrences. 


To help rule out conjugal re-infection —Hus- 
bands willingly cooperate as a part of the 
treatment when RAMSES,® the pure gum ru 
prophylactics with “built-in” sensitivity, are 
gested for use routinely. 

Active ingredients in VAGISEC liquid: Polyoxyethylene nonyl phenol, 
Sodium ethylene diamine tetra-acetate, Sodium diocty!l sulfosuccin 
n addition, VAGISEC jelly contains Alcohol 5% by weight. 


1. Giorlando, S. W., and Brandt, M. L.: Am. J. Obst. & Gynec: 
76:666 (Sept.) 1958. 2. Weiner, H. H.: Clin. Med. 5:25 (Jan.) 


VAGISEC and RAMSES are registered trade-marks cf Julius Schmi 


JULIUS SCHMID, INC. 
423 West 55th Street, New York 19, N. Y. 
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19, the 


Delivery 


Room Davor is a symbol of 


Consistent 
uality 


With the assistance and 
cooperation of the Profession, 
Davol technicians design, test, 
and manufacture surgical 
appliances made of the 

most serviceable materials. 


Among the many plastic 
and rubber items available 
for Delivery Room use: 


DISPOSABLE SURGICAL TUBES AND CATHETERS — 
Advantages: low priced, sterilizable, odor- 
free, taste-free, strong, pliable, glass-smooth 
and transparent. Packaged in plastic. 


BIZZARRI-GIUFFRIDA ENDOSOPHAGEAL TUBE — 
Advantages: Prevents aspiration of possible 
gastric contents when emergency administra- 
tion of inhalation anesthesia is necessary but 
may be complicated by recently ingested food. 


INFANT NASAL/THROAT EVACUATOR — 
Advantages: Hygienic, efficient for extracting 
mucous from new-born infant’s mouth and 
nose. Red rubber. Sterilizable. 


OPERATING CUSHION — Advantages: easily 
washable, glass-smooth, resists staining and 
bleeding. Available in Kelly or reversible 
style, made of reinforced conductive rubber. 


Available at your hospital supply dealer 


RUBBER COMPANY 
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The TOXEMIAS of PREGNANCY 


by 


WILLIAM J. DIECKMANN, Mary Campau Ryerson 
Professor and Chairman of the Department of Obstet- 
rics and Gynecology, University of Chicago. 2nd Ed. 
689 pages, 85 illustrations. Price, $10.00. 


Much of the confusion concerning classification of the toxemias of pregnancy is in 
great part due to failure to appreciate the difference between normal and abnormal 
pregnancy. The problem still is a serious one. An average of 35% of fetal deaths 
is still due to this cause—and the mortality rate in maternal deaths from eclampsia 


is still high. 


In this book Dieckmann presents some vital and important information about the 
toxemias. Stock of this practical and popular book last revised in 1952 is extremely 
limited. 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd. 
St. Louis 3, Missouri 


Gentlemen: Send me Dieckmann ‘“‘THE TOXEMIAS OF PREGNANCY,”’ priced at $10.00. 
0 Attached is my check. (0 Charge my account. 


OsGyn-7-59 


Changing Your Address? 


When you move, please— 


(1) Notify us to change your address— 
allow us six weeks to make the 
change. 


Mention the name of this Journal. 
(We publish twelve periodicals.) 


Give us your old address. If possi- 
ble, return the addressed portion of 
the envelope in which we sent your 
last copy. 


(4) Give us your new address—complete 
—including the Postal zone number. 


(5) Please print your name and address. 


Thank You! 


Circulation Department, The C. V. Mosby 
Company, Publishers, 8207 Washington 
Blvd., St. Louis 3, Mo. 
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Other indications responding 
to DERMOPLAST’s quick, 
therapeutic pain relief: 


perineal suturing 
hemorrhoids 
pruritus vulvae 


Formula: benzocaine 4.7% 4 wounds 

benzethonium chloride 0.1%; f 

menthol 0.5%; dissolved in . burns 

oils (DOHO PROCESS) . 
abrasions 


Available in 3 sizes: é sunburn 


PRESCRIPTION: new 3 oz. 
(for individual therapy 
in hospital & home) 


HOSPITAL: 12 oz. economy 


JUNIOR: 6 0z. Supporting clinical data on request 


MALLON owision or DOHO 


100 VARICK ST.. NEW YORK 13.N. Y. 
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SPECIALIZED 
SERVICES 
7 DAYS | 
A WEEK 

to Laboratories 
all over 

North America 


“The Bulletin of Laboratory Medicine” 
is published monthly by Biochemical Procedures to 
keep physicians and laboratorians abreast of current 
developments in the clinical laboratory field. Write 
for a complete set. 


TOXICOLOGY & MISCELLANEOUS 
CHEMISTRIES 


Lead Arsenic Transaminase 
Lipids + Antistreptolysin 
Hemoglobin Identification 
Proteins by Electrophoresis 
Serum Iron.+ Iron Binding 
Capacity « Paternity Tests 
Copper Magnesium 


ENDOCRINE ASSAYS 


Aldosterone + Catecholamines 
Serotonin + 17-Ketosteroids 
and Fractionations « Protein- 
Bound lodine - Estrogens 
Butanol Extractable lodine 
Pregnanediol « Pregnanetriol 
Corticosteroids» Gonadotropins 


|. 3 Please write for Fee Schedule & Mailing Containers 


IOCHEMICAL PROCEDURES 


12020 Chandler Boulevard 


North Hollywood, California 
“The Laboratory for Laboratories” 


Specially designed 
American Journal of Obstetrics and Gyne- 
cology, this file will keep one volume, or six 


issues, clean, orderly and readily accessible. 
Picture this distinctive, sturdy Volume File 


& 


and produced for 


on your bookshelf. Its rich red and green 
Kivar cover looks and feels like leather, and 
the 16-karat gold leaf hot-embossed lettering 
makes it a fit companion for your finest 
bindings. The Volume File is reasonably 


= 


> 


Preserve Your Journals 
With This 


4 esse 4 ones 


Volume File 


priced, in spite of its costly appearance. It 
is sent postpaid, carefully packed, for $2.50 
each. Most subscribers will find it more con- 
venient and economical to order 3 for $7.00 
or 6 for $13.00. When ordering specif) 
file for American Journal of Obstetrics and 
Gynecology. Send check with order. Satis- 
faction guaranteed. Can be sent to U.S. and 
possessions only. For prompt shipment, or- 
der direct from 


Hesse Jones Wox Corps. 


FOURTH AND THOMPSON STREETS, PHILADELPHIA 22, PENN. 
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eradicate bacterial infection 


prevent monilial superinfection 3 


COSA—natural potentiation with glucosamine 
for peak antibiotic serum levels 


TETRACYCLIN E—antibiotic activity against the broad range 
of susceptible organisms 


NYSTATIN— antifungal protection against 
monilial superinfection 


COSA-TETRASTATIN 


glucosamine-potentiated tetracycline with nystatin 


capsules 


250 mg. glucosamine-potentiated 
tetracycline (Cosa-Tetracyn®) plus 
250,000 u. nystatin 


oral suspension 


orange-pineapple flavored, 2 oz. bottle, 
each teaspoonful (5 cc.) contains 

125 mg. glucosamine-potentiated 
tetracycline (Cosa-Tetracyn®) 

plus 125,000 u. nystatin 


Science for the world’s well-being 


Pfizer Laboratories, 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N. Y. 
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“PREMARIN® WITH MEPROBAMATE 


200 


FOR PROVEN MENOPAUSAL BENEFITS 


The vast majority of meno- 
pausal women, especially on 
the first visit, are nervous, ap- 
prehensive, and tense. PMB- 
200 or PMB-400 gives your pa- 
tient the advantage of extra 
relief from anxiety and tension, 
particularly when the patient is 
“high strung,” under prolonged 
emotional stress, or when psy- 
chogenic manifestations are acute. Proven menopausal 
benefits are confirmed by the wide clinical acceptance of 
“Premarin,”’ specifically for the relief of hot flushes and 
other symptoms of estrogen deficiency, together with the 
well established tranquilizing efficacy of meprobamate. 


Meprobamate, licensed under U.S. Pat. No. 2,724,720 
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Two potencies that will meet 
the needs of your patients: 
PMB-200 — Each tablet con- 
tains conjugated estrogens 
equine (‘‘Premarin’’) 0.4 mg., 
and 200 mg. of meprobamate. 
When greater tranquilization is 
necessary you can prescribe 
PMB-400 — Each tablet con- 
tains conjugated estrogens 
equine (‘‘Premarin’’) 0.4 mg., 
and 400 mg. of meprobamate. 
Both potencies are available 
in bottles of 60 and 500. 

Ayerst Laboratories New York16,N.Y. 

Montreal, Canada 


5916 
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extended release weight control 
one tablet per day 4 


ene AMVICEL-X tablet taken after arising re- 
leases, over a 10-12 hour period at a controlled 
uniform rate, the key weight control factors: 


“ONE TABLET CONTAINS IN EXTENDED RELEASE FORM: 


fo inhibit appetite — d-Amphetamine Sulfate 15 mg. 


fo offset Amobarbital = 


nervous stimulation Phenobarbital 


plus vitamins and minerals to provide important nutrients 


VITAMINS: A, 5,000 USP units; D, 500 USP MINERALS: Calcium, 225 mg., Cop- SUGGESTED DOSAGE: 1 tablet taken 
units; C, 75 mg.; By, 3 mg.; Bz, 3 mg.; Bg, 0.5 per, 0.75 mg.; lron, 10 mg.; lodine, after rising supplies uniform control 
mg.; Byz as IONEX-12*, 3 meg.; Niacinamide, 0.15 mg.; Manganese, 1 mg.; Phos- throughout the day. 


30 mg.; d-Calcium Pantothenate, 5 mg. phorus, 90 mg.; Zinc. 0.3 mg. SUPPLIED: Bottles of 100 orange capsule- 
*Stuarf’s absorption-enhancing resin complex of Vitamin B,2 (Biz from Cobalamin) shaped tablets at all pharmacies. 


THE STUART COMPANY * PASADENA, CALIFORNIA. 
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PATIENT EDUCATIONAL 
CHARTS FOR OFFICE USE 


PREMENSTRUAL MENSTRUAL POSTMENSTRUAL 


LINING 
UTERUS 


CERVIX ---» 
MOUTH OF CERVIX 


Y 
OL- OUTER AND 
MOUTH OF UTERUS IL- INNER LABIA ONE OF THE PAIR 


R-RECTUM CLCLITORIS OF LUBRICATING ve 
A- ANUS V-VAGINA GLANDS | 
STANDING 
FEMALE PELVIC ORGANS 
Educationel Department. Tampax Incorporated 


» New York, NY 


These laminated plastic-covered 
charts in color (prepared by R. L. Medical Director 
Dickinson) will help you to explain 
pelvic anatomy and reproductive 4 Palmer, Mass. j 
organs to female patients. Suitable _— | 
Please send me FREE your Patient Educational 
g P : i Charts of Female Pelvic and Reproductive Organs. I 
* laminated plastic for permanence i i 
} Name 
always fresh-looking j 
* 2 charts 8%” x 11”—back to back Address 
diagrams in color City Zone = 
TAMPAX 
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Philadelphia 1, Pa. 


when 

dread 
complicates 
the days before 
surgery 


To guide the apprehensive 

patient into a cooperative 

acceptance of surgery, 

to assure mental and muscular 

relaxation in the trying days 

before operation . . . These 

benefits of EQUANIL are provided 

by starting administration a 

week or ten days before 

hospitalization. EQUANIL offers 

no interference with the usual 

preparatory program. And in 

the postoperative patient, 

it encourages early 

recuperation and ambulation by 

MEPROBAMATE, reducing tensions and reactions 
WYETH to stresses that 

Relieves tension—mental and muscular hamper convalescence. 
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On the contrary, the problem here in Kabul is 
not enough food! 


Fighting hunger in places like Kabul is just 
one task of the UN’s 19 Specialized agencies 
and international organizations. Elsewhere, 


UN teams combat floods, wage war against 


disease, fight illiteracy. 
In these practical ways, the UN brings new 
hope and happiness into the lives of peoples 


less fortunate than we are—at the same time 


cuts down the discontent that could easily 
erupt into another war. 
Your good will, understanding and support 


are the best guarantees of UN success. For the 
free pamphlet, “The UN in Action,” address: 
United States Committee for the United Na- 
tions, Box 1958, Washington 13, D.C. 


SING 
2 
% 
WE BELIEVE Se € 


UNITED STATES COMMITTEE FOR THE UNITED NATIONS, BOX 1958, WASHINGTON 13, D.C. \ 
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patients 


can take 
6 


l'ERMALOX is iron, buffered with MaaLox-Rorer 
in uncoated tablets for use in anemia. Many 
patients, in whom intolerance to iron has been 
a problem, can take FERMALOX without diff- 
culty. In iron therapy, FERMALOX offers three 
distinct advantages: 


e Low DosacE—". . . satisfactory hema- 
topoietic response . . . is obtained with 44% of 
the dosage of ferrous sulfate recommended by 
the Pharmacopeia of the United States.” 


e Viinimum Gastric DistuURBANCES— ‘This 
rluced amount of iron, plus the buffering with 
(\1AALox-Rorer), accounts... for the almost 
complete absence of adverse reactions . . Pt 

e Maximum AssorpTioN—The high iron 


u ilization supplied by FERMALOx tablets is ex- 
) sined by rapid disintegration in the stomach, 


FERMALOX 


6... buffered ferrous sulfate in uncoated tablets . . 
all-around medicament for use in iron deficiency states.’ 9? 


1. Price, A. H., et al: J.A.M.A. 167:1612, 1958. 


. the best 


“making the iron immediately available for 
absorption in the stomach and duodenum.” 


Each FERMALOx tablet contains: Iron sulfate, 
principally ferrous, 200 mg.; MAALox-Rorer 
(magnesium-aluminum hydroxides) 200 mg. 


Offered: bottles of 100 at prescription 


pharmacies. 


Dose: 2 tablets daily for satisfactory hemato- 
poiesis. May often be reduced to 1 tablet daily 
after 15 days. 


Also available: FeERMATIN—Hematinic action 
plus tonic stimulation capsule. Each FERMATIN 
capsule contains ferrous sulfate, MAALOx, Folic 
Acid, Ascorbic Acid, Vitamin B,, and p-Sorbitol. 


Dose: 2 capsules daily. 


Jily, 1959 


PHILADELPHIA 44, PENNSYLVANIA 
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HELP US KEEP 
THE THINGS 
WORTH KEEPING 


This is Commander W 
R. Anderson of the Nau- 
tilus, world’s first atomic 
powered submarine. 


Working day after day 
in the first line of Amer 
ica’s defense force, he sees 
the need for peace first 
hand—knows that it’s a 
matter of life or death. 
And he knows, too, that 
peace doesn’t come easy 
or cheap. Peace costs 
money. 


Not only money for 
strength to keep the 
peace. Money for science 
and education to help 
find lasting peace. And 
money saved. by individ- 
uals, to keep our econ- 
omy sound. 

We can’t all be Sub 
Commanders. But we can 
all help strengthen Amer- 
ica’s Peace Power, simply 
by buying Bonds for a 
stronger, safer America. 
Every Bond you buy 
helps. Couldn’t you buy 
a few extra? 


HELP STRENGTHEN AMERICA'S PEACE POWER 


BUY U.S. SAVINGS BONDS 


The U.S. Government does not pay for this advertising. The Treasury Department thanks § a 
Advertising Council and this magazine for their patriotic donation. SS Ne 
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HER concepts 
of 
cleansing 
have 
changed... 


Today she would prefer 


TRICHOTINE® 


for her most personal cleansing 


THE FESLER COMPANY, INC. ¢ 375 Fairfield Ave., Stamford, Conn. 


ACTA ENDOCRINOLOGICA 


The Official Journal of the Endocrinological Societies in Denmark, 
Finland, Germany, Holland, Norway, Sweden and Switzerland. 


Vol. XXXI, Fasc. Il CONTENTS June 1959 


Tanaka, 8. and Starr, P.: The binding of thyroxine analogues by human serum protein ~~ 

Kassenaar, A., Kerkhofs, H. J. and Querido, A.: The metabolic fate of injected heterolo- 
gous thyrotrophic hormone. III. The disappearance rate of thyrotrophic hormone from 

_, the bloodstream of normal and_nephrectomized rabbits 

Ho6kfelt, B., Sjégren, B. and Falkheden, T.: Steroid hormone production in a case of Cush- 
ing’s syndrome with electrolyte changes simulating primary aldosteronism 

Schwarz, F. and der Kinderen, P. J.: Fatigue and elevated excretion of 17-ketosteroids ~~~ 

Borth, R., Linder, A. and Lunenfeld, B.: Relative potency of human pituitary gonadotro- 
phin preparations from urine in different types of bioassay 

Johnsen, 8. G.: ‘A clinical routine-method for the quantitative determination of gonadotro- 
phins in 24-hour urine samples. 11: Normal values for men and women at all age 
groups from pre-puberty to senescence 

Ahrén, K.: Mammary gland development in hypophysectomized rats injected with anterior 
pituitary hormones and testosterone acta 

Hernberg, C. A., af Bjérkesten, G. and Vannas, S.: Hypophysectomy in the treatment of 
retinopathy and nephropathy in severe juvenile diabetes 

bebege oo S.: The long-term use of carbutamide (B. Z. 55) in the treatment of diabetes 
mellitus 

Hellman, B. and Hellerstrém, C.: Diurnal changes in the function of the pancreatic islets 
of rats as indicated by nuclear size in the islet cells 

Skanse, B., Nyman, G. E. and Térnegren, L.: Electroencephalographic abnormalities in 
vitamin D intoxication and the effect of cortisone 

Christensen, J.: The influence of corticotrophin and cortisone on the Arthus phenomenon 
in intact and hypophysectomized rabbits 

Christensen, J.:_ The Arthus phenomenon in thyroidectomized rabbits 

> P., Malm, O. J. and Skaug, O. E.: P* uptake in pinealectomized-adrenalecto- 
miz rats 

Skaug E., Lingjerde, P. and Malm, O. J.: P** uptake in thymectomized-hypophysecto- 
mized rats 

Hauge, B. N.: Malignant metastasizing carcinoid. With special reference to the biological 
action of 5-hydroxytryptamine 


One number issued monthly, four numbers forming a volume. Three volumes yearly, 
the price of each volume is 50.00 Danish crowns, or $7.25, or sh. 52/-, post free. 


The supplements are supplied free of charge to subscribers. 
Publisher: PERIODICA, 8A Boeslundevej, Copenhagen Brh., Denmark. 
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DYSMENORRHEA 


...a real challenge to the conscientious physician.” 


—Journal-Lancet 78:322, 1958. 


2 tablets every 3 hours 


Relieves the pain, the cramps, the depression} 


\lso available: ‘Edrisal with Codéine’ (% gr. & 1 gr.) 


OP) Smith Kline & French Laboratories 


a 7 


YOUR concepts of 


cleansing have 
changed... 


Detergents are the modern, efficient way of 
cleansing. They provide greater surface activity 
and assure effective penetration. 

Trichotine is the modern detergent vaginal 
douche. Unlike vinegar or low pH douches, 
Trichotine cuts through viscid leukorrheal dis- 


in 
cervicitis—pruritus vulvae— 
postcoital and postmenstrual 
hygienic irrigation 


charge and allows complete penetration of its 
healing and soothing ingredients. Trichotine is 
bactericidal and promotes epithelization. It 
offers quick relief from pruritus, and its re- 
freshing, soothing action is reassuring even to 
your most fastidious patients. 


TRICHOTINE 


write for samples and literature to THE FESLER COMPANY, INC. © 375 Fairfield Ave., Stamford, Conn. 


Se 
Whthout a Diypheagne 


SINCEH 1934 


WHITTAKER LABORATORIES, Inc. 


PEEKSKILL, NEW YORK 


An indispensable aid to a busy practice 


EXPECTANT 
MOTHERHOOD 


e Saves needless phone calls 
e Authoritative — reassuring 


e Backs up the doctor — 
never supplants him 


MORE THAN A MILLION 


Obstetrician in Chief, 
Johns Hopkins 
Hospital 


By Nicholson J. 
Eastman, M.D. 


COPIES DISTRIBUTED 
Third Edition * $1.75 Professional Discount 
LITTLE, BROWN & COMPANY, 34 Beacon St., Boston 6, M 


CHANGING YOUR ADDRESS ? 


When you move, please— 


(1) Notify us to change your address—allow us 
weeks to make the change. 
Mention the name of this Journal. 
twelve periodicals.) 
Give us your old address. 


your last copy. 


Postal zone number. 
Please print your name and address. 
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Circulation Department, The C. V. Mos 
Company, Publishers, 3207 
St. Louis 3, Mo. 
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IN LEUKORRHEA 


Lycinate” 


PENETRATES THROUGH 
MUCO-PURULENT BAR 


seeks out...exposes...then destroys the trichomonad 


The success of leukorrhea therapy depends upon bringing effective 
trichomonacidal medication into contact with the exudate-protected 
pathogens. 

Lycinate, through extremely effective mucolytic action, pene- 
trates, exposes and then destroys these organisms by both chemo- 
therapeutic and lysing actions. 


EACH LYCINATE VAGINAL TABLET CONTAINS: 

Diiodohydroxyquin...10Omg. Dioctyl sodium sulfosuccinate 5 mg. 
Sodium lauryl sulfate ...5mg. Aluminum potassium sulfate 14 mg. 
Lactose.......... 380mg. Dextrose, anhydrous .... 650mg. 


DOSAGE: 2 vaginal tablets inserted simultaneously once daily. 
SUPPLIED: Boxes of 50 with applicator. 


| LLOYD BROTHERS, CINCINNATI 3, OHIO 
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calling for one tablet a day will 
carry her through term to the 
six-week postpartum checkup. 
This means you are assured of a 
nutritionally perfect pregnancy, 
and she realizes major savings. 


* And when baby comes, spec baby 


support in half the volume of m a ratio — s long. Supplied 
in 15 cc. and 50 ce. bottles. Con nt ‘Flexidose’ Dropper res rate dosage. 
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ORLUTIN 


(norethindrone, Parke-Davis) 


EFFECTIVE ORAL PROGESTATIONAL THERAPY 


in amenorrhea: Usually functional, due to varying degrees of ovarian 
or anterior pituitary deficiency, amenorrhea often is associated with sterility 
or diminished fertility. In less advanced conditions, particularly secondary 
amenorrhea of recent onset (less than two years’ duration), uterine bleeding 
resembling that of the normal menstrual cycle may be induced by NORLUTIN. 
In primary amenorrhea or with long-standing secondary amenorrhea, pre- 
liminary priming with estrogen is usually necessary for effective response. 
Not infrequently, spontaneous menstruation sets in after several cycles of 
induced bleeding. 

‘Clinical conctusion: “Ten to twenty milligrams daily of norethindrone 

[NORLUTIN ] for five days given to amenorrheic women after therapy with 
estrogens will induce a prompt temperature rise and withdrawal bleeding 
24-72 hours after medication is stopped.”* 
Indications for NORLUTIN: Conditions involving deficiency of progesterone, 
such as primary and secondary amenorrhea, menstrual irregularity, functional 
uterine bleeding, endocrine infertility, habitual abortion, threatened abortion, 
premenstrual tension, and dysmenorrhea. 


Packaging: 5-mg. scored tablets, bottles of 30. 
*Greenblatt, R. B., and Jungck, E. C.: J.A.M.A. 166:1461, 1958. 


‘1D: PARKE, DAVIS & COMPANY 
DETROIT 32, MICHIGAN 


fl 
92159 


induces 
cyclic bleeding 


in amenorrhea 


% 
err 
A 
4 
i 
‘ ‘ 


Hypothyroid patients 
with few exceptions must have 

» lifetime thyroid supplementation. 
No wonder then that 

many physicians prefer Proloid 

for its safe, predictable metabolic 
response. It is economical, 
odorless, and especially acceptable 
to the patient for long-term therapy. 


Proloid is the only purified but 
complete thyroglobulin. Proloid is 
assayed chemically to assure unvarying 
amounts of organic iodine, and 


I VO lord biologically to assure uniform metabolic 
: potency from lot to lot. Specify Proloid 
ware IC whenever thyroid therapy is indicated. 
p) x nde Sa Proloid is prescribed in the same 
. dosage as ordinary thyroid but its response 
predictable 


is smooth, uniform and predictable. 
} cS ponse safe, dependable, economical 


WARNER 
CHILCOTT 


MORRIS PLAINS. N. J 
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faster recovery, greater comfort 
for your OB-GYN patents 


Administered before and after cervicovaginal surgery, irradiation, delivery, 
and office procedures such as cauterization, FURACIN CREAM promptly controls 
infection; reduces discharge, irritation and malodor; hastens healing. FURACIN 
CREAM is active in the presence of exudates, yet is nontoxic to regenerating 


tissue, does not induce significant bacterial resistance nor encourage monilial 
overgrowth. 


FURACIN CREAM 


BRAND OF NITROFURAZONE 


Furacin 0.2% in a fine cream base, water-miscible and self-emulsifying in body fluids. Tubes of 
$ oz., with plastic plunger-type vaginal applicator. Also available: Furacin Vaginal Suppositories. 


l ) THE NITROFURANS —a unique class of antimicrobials 
° EATON LABORATORIES, NORWICH, NEW YORK 
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the NEW CONTRACEPTIVE) 


that offers 


MAXIMUM 


simplicity with security 


WHEN JELLY ALONE _ 
IS ADVISED 


the outstanding competent ACTIVE INGREDIENTS: IN A 


SPECIAL BARRIER TYPE BASE 


spermatocidic agent... 
Phenylmercuric 
is now available Acetate ........... 0.02% 


to physicians. 


ge tube Vaginal 

elly, 125 gms. with 

patented measured 

dose applicator in 

SANITARY PLASTIC 

PERED KIT for 

home storage (sup- Factual litersture 
: plied at no cost) sent upon request. 


HOLLAND-RANTOS CO., INC.+145 HUDSON STREET*NEW YORK 13, N.Y. 
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Nu-lift* 


FIRM. SUPPORT 


FROM PREGNANCY 
L 


THRU: POSTONATA 


ATERNITY 
onstuctooly & NURSING BRA. Drop cup 
with supporting inner cups. 
32A-44D. No. 712 $3.50 
B 2-WAY STRETCH HAMMOCK 
GIRDLE. Back support. 
Sizes 22-36. No. 500 $6.50 
(Separate shoulder straps) 
F C FAMOUS NU-LIFT SUPPORT 
ntment boo lets Post-partum front panel, 
fo physicians. Write shoulder straps. Sizes 22-36. 
Nu-Lift division of FLEXNIT CORP. No. 1000 $16.50 
1021°N. Las Palmas « Hollywood. 38, California 
358 Fifth Avenue, New York 


HAILED BY DOCTORS 
EVERYWHERE 


FOR SIMPLICITY, ACCURACY & SAFETY 


GRAFAX MODEL “S” 


KYMOINSUFFLATOR 
FOR TUBAL INSUFFLATION 


Permanent records—400 tests per roll 
Standard cylinder contains CO, for 500 tests 
Controlled adjustable maximum pressure 
Lowest in cost—to buy, operate and maintain 
Compact & portable—weighs only 15 Ibs. 


@ 


Send for descriptive literature 


GRAFAX INSTRUMENT CO., Dept. G 
517 West 45th Street 
New York 36, N. Y. 


why Agoral is 


the best laxative 


for her 


Inconstipation of pregnancy, 
pleasant-tasting Agoral 
works gently overnight, with- 
out disturbing sleep, to pro- 
duce a normal bowel move- 
ment next morning. Prescribe 
Agoral for hospital use, too. 
Postpartum patients and 
nurses alike appreciate its 
convenience, dependability. 


agoral 


the gentle laxative 
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In hypoprothrombinemia 


KONARION 


Rapid action rate of absorption faster than menadione or derivatives.., 
more potent and lasting effects. 


Wide margin of safety substantially safer than vitamin-K analogues—no kernicterus 
reported. 


Versatility of administration capsules for oral use... fine aqueous dispersion for parenteral 
administration. 


Compatibility unlike vitamin-K analogues or similar products, the paren- 
teral form of Konakion is a fine aqueous dispersion compatible 
with most I.V. vehicles. 


Low dosage forms no excess, no waste— packaged for economical one-time use. 


Prophylactically and therapeutically, Konakion is indicated in obstetrics to prevent or control 
neonatal hemorrhage, to minimize excessive bleeding in surgery, to offset anticoagulant over- 
dosage, and whenever vitamin-K utilization is impaired. 


KONAKION®—brand of vitamin K, RocHE® Capsules—5 mg; Ampuls—1 mg/0.5 cc 


ROCHE LABorATORIES: Division of Hoffmann-La Roche Inc* Nutley 10, New Jersey Bs 
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NT 
FOR USE DURING PREG 
EACH CAPSULE CONTAINS 
TATE. Anhydrous 45000 mg. 
2,000 USP Units 
400 U 


uM LAC 
nA Crystalline 
Crystalline 


Sreunds 
MG 


= 


one actwity equiv to 
TE ‘ 


FERROU 
TRACE ELEMENTS 


as macronutrients 
NTS 


mICRONUTRIE 
re) 2 Mangane 


pose: capsule three times 
doily, of prescribed: 
(see REAR 


HIGH-POTENGY 
CAPSULES WITH BUILT-IN 
|ANEMIA FACTORS 


933 m6 P 


R 
IES, INC., MOUNT VERNON, N.Y 
, N.Y., U.S.A. 
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control nausea 


and vomiting 
of pregnancy 


RECTALLY 


| 


¢ Provide prompt relief from nausea 
and vomiting | 


e One Supprette inserted rectally be- 
fore arising usually suffices 


¢ No refrigeration required— 
Supprettes can be kept at bedside 


e No gastric upset | 
¢ Complete utilization of medication 
assured 
¢ Synergistic combination of drugs | 
enhances efficacy 


¢ No discomfort, irritation or 
leak-back 


« Helps pregnant women enjoy 
pregnancy 


Supplied: 
Antinausea Supprettes 


No. 1 (pyrilamine maleate 50 mg., 
pentobarbital sodium 34 gr.). 


No. 2 (pyrilamine maleate 50 mg., 
pentobarbital sodium 14 gr.). 


In jars of 12. 


The Base 
Makes the Difference 


Contains no oils or fatty materials. 
Consists of water-soluble Carbowaxes* 
with active dispersal agent. Mixes 
readily with rectal fluids. 

*Trademark U.C.C. 


SUPPRETTE /SUCCESSOR TO THE SUPPOSITORY 
No Refrigeration Necessary—Samples on Request 


THE WILLIAM A. WEBSTER CO. « MEMPHIS 5, TENN. 
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ANOTHER STUDY’ CONFIRMS: 
EXCELLENT OBSTETRIC ANALGESIA 
WITH LERITINE 


Clinical results with LERITINE in 155 obstetric patients. 


w rapid relief of pain: “onset of action is rapid,” with “almost 
immediate analgesia and sedation” and “an analgesic potency 
2¥2 times that of meperidine .. .” 


w Wide margin of safety: “respiratory depression or alteration in 
blood pressure was not observed .. . nausea and vomiting during 
labor were extremely rare...” 


@ minimal effect on newborns: “condition of the infant at the 
time of delivery...when compared with a group sedated with 
meperidine... shows a consistently higher rating.” 


w high patient acceptance: “We were able to obtain good to 
excellent amnesia in 64-66% of mothers and eae — 
tion with the method in 83-85% of cases.” 


1. Wizenberg, M. J., et al.: To be published in the 
American Journal of Obstetrics and Gynecology. 


effective even for 


parenterally or orally 


Additional literature on LERITINE is available to physicians on request. 


WARNING: LERITINE may be habit-forming. Subject to Federal Narcotic Law. 
*LERITINE is a trademark of Merck & Co., Inc. 


Merck Shaip & Dohme, oivision of MERCK & CO., INc., PHILADELPHIA 1, P \. 
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